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ULTRASONIC ANTIFOULING FOR BOATS 


Marine growth electronic antifouling systems can 


cost thousands. This project uses the same Control the speed of 12 or 24VDC motors from zero to Designed for plastic and 
ultrasonic waveforms and virtually identical full power, up to 20A. Features optional soft start, concrete tanks, or steel 

ultrasonic transducers mounted in a sturdy adjustable pulse frequency to reduce motor noise, and tanks with modification, 

polyurethane housings. By building it yourself low battery protection. The speed is set using the this water level indicator 
(which includes some potting) you save a fortune! onboard trimpot, or by using an external potentiometer kit uses an ultrasonic 


Standard unit consists of control electronic kit and (available separately, use RP-3510 $2.85) assembly that mounts inside the tank and a 

case, ultrasonic transducer, potting and gluing ‘ microprocessor controlled meter to display the 
components and housings. The single transducer water level. Selectable between 10 LED Bargraph 
design of this kit is suitable for boats up to 10m or 19 level Dot mode. Easy to calibrate, can be 
(32ft); boats longer than i pushbutton or permanent display, powered by a 9V 
about 14m will battery or power adaptor (available separately) and 
need two can be used with fluids other than water. Kit 
transducers and includes PCB, waterproof case and all electronic 
drivers. Basically components. Silicon sealant not included. 

all parts supplied 


e Kit supplied with PCB and all onboard 
electronic components 
e Suitable enclosure UB3 
case, HB-6013 $3.95 
sold separately 
KC-5502 


DAB+/FM DIGITAL RADIO KIT 


e Suits tanks up to 2.4m high 
t tk 
aclsine Aring, Covers DAB+ and FM, has analogue and optical e PCB: 104 x 78.5mm $74% y: 
: audio outputs, IR remote (included), an external KC-5503 


(Price includes epoxies). 


e 12VDC 
e Suitable for power or sail 
e Could be powered by a solar | Built units also | 


antenna connector and is powered by mains 
plugpack. The kit is complete with everything, 
including the case. See website for full specs. 


40,000 Count IP67 True RMS CAT IV DMM 


panel/wind generator available. See | | with Wireless USB and Storage 

e PCB: 78 x 104mm 8 pogs yer i s Sa This meter can be used as a data logger with its data 

KC-5498 ne at i A pean a storage capability, which can then be connected to a 

~ A $ | PC via wireless USB interface keeping the PC | 
Digital station info display completely isolated from whatever is being | 
e RCA and optical audio output [ $299 0 measured. Triple LCD backlit screen with bargraph, 

Designed to remove e External antenna connection SAVE data hold, 4-20mA process loop measurements, 

dangerous solder fumes e Station memory presets Uik $100 | capacitance range. A truly fantastic multimeter 

from the work area. Suitable e 9VAC plugpack inlcuded f Special | YW A designed to last you several years out in the field. 

for use in production lines, KC-5491 WAS $399.00 | e True RMS, wireless USB PC interface 

service centres, R&D er | : 


| © PC logging software 
e 9999 measurement storage 
| © Auto power-off 


workbenches or the 

hobbyist. It incorporates a 
ball bearing high volume fan to 
maximise airflow which is 


Sixty LEDs provide ample illumination, e Relative measurement 
perfectly even light and the 3x and e Diode test, autoranging $199% 
directed upwards at the rear 12x magnifying lenses will show 4 


e Audible continuit 
of the unit to aid in safe all the detail you need. Being Y 


i 7 e 10A current range 
dispersion of fumes. LED, there's no delay in startup Paton g 


e Dimensions: 182(H) x 82(W) x 55(D)mm 


è ESD safe and they'll never need replacing. Ideal for à | QM-1575 
* Dimensions: 260(H) x 200(W) x 170(D)mm cele afer al aes! CAT III 2000 Count 
TS-1580 e Dimensions: >; Inductance/Capacitance DMM 
320(H) x 95(Dia.)mm f PA 
; . ieee . OM-3544 Ideal for audio enthusiasts designing their 
PCB HOLDER WITH MAGNIFYING GLASS own crossovers. Features large LCD, 


inductance, capacitance, data hold, auto 


48W SOLDERING STATION > power-off, and temperature measurement. ff 
= 


‘ahs e Display: 2000 count 
hands will get you out of r hobby user. It features 


| á e Hfe transistor test 
trouble. With a 90mm ; i accurate analogue temperature | e 10A AC & DC current 
magnifying glass, it e adjustment, ceramic element and à e Diode test 
also provides an a lightweight pencil that will give ——s=@ ___|_ | ° Audible continuity 
extra pair of eyes. you hours of fatigue-free ==) |e Dimensions: 195(H) x 92(W) x 55(H)mm 
soldering. The stand has spare tip storage and is very QM- 1548 
e Dimensions 78(L) x 98(W) x 145(H)mm sturdy. See our website for full specs. = 


Any time you need that extra 
bit of help with your PCB 
assembly, this pair of helping 


Ideal station for the advanced 


TH-1983 
e Temperature range: 150 - 450°C 
< Dimensions: 1 50(E):x his set has large alligator 
ATTENTION KIT BUILDERS = tae ei pe x 92(H)mm j clips and heavy cable. 
Kit Back Catalogue & i Spare parts he fie E ş ü Ee og oi A 
5 A EA | : x p y} 
If you can't find the kit you ; | oo aN rm FREE e Cable length is approx 300mm. __ -g Ao- 
are looking for, try the Jaycar Kit Back | TS-1565 $39.95 a gurar 200gm solada e 10 leads supplied, R an ae y 
7 OTi cent 
Catalogue. Our central warehouse keeps Tips A | 2005)! purchase 2 of each colour WC-6020 ` 
ea f TS-1564 WC-6020 for $15.00 
a quantity of older and slow-moving kits | 0.5mm Conical Re Scos woah sic Save $8.90 kÀ 
that can no longer be held in stores. A | 19-1666 $9.95 e | @ J 


s h 5 | 2.0 mm Conical 
list of kits can be found on our website. | cere R: 


4 s = 
es 
Just search for "kit back catalogue” 


pee JOUCar 
To order can 1BOO O22 888 Www.jaycar.com.au 


Prices valid from 24/11/2011 to 24/12/2011. Limited stock on sale items. No rainchecks. 
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Publisher's Letter 


Domestic solar panels can make 
electricity grid unstable 


With all the controversy over solar grid feed-in tariffs 
and renewable energy certificates, yet another problem 
with domestic solar panels has arisen. According to a story 
in The Australian newspaper on 13th October 2011, “The 
runaway take-up of rooftop solar panels is undermining 
the quality of electricity supplies, feeding so much power 
back into the network that it is stressing the system and 
causing voltage rises that could damage household devices 
such as computers and televisions. Power distribution 
lines and home wiring were designed for electricity to flow from power stations to 
appliances, but households with solar panels do the reverse of this”. 


This is an interesting concept and one which someone familiar with electron- 
ics might initially dismiss. After all, the electricity grid is not like a diode, is it? 
Why shouldn’t it be able to handle power flow from solar panels into the grid? In 
principle, if there was a small amount of “solar” electricity being fed back into 
the grid, it would not cause a problem; the power stations would simply generate 
less power to compensate and everything would be in equilibrium. And we would 
saving all those nasty “carbon” emissions, wouldn’t we? 


But as always, things are not that simple. It neglects the fact that the electricity 
generated in all the power stations has to travel long distances via high voltage lines 
and various substations and step-down transformers in the streets before it arrives 
at the customers’ meter boxes. And it is the substations and street transformers 
which are the basis of this problem. 


Basically, the energy retailer is able to compensate for local voltage variations in 
suburbs and streets as energy consumption varies throughout the day but overall, 
only a limited range of adjustment is possible by tap-changing on the transformers 
throughout the system. Then what happens if you have large numbers of domestic 
solar panels in a suburb generating lots of power during the day when consump- 
tion may be low? The voltage will inevitably rise, perhaps to levels which are well 
above what they are supposed to be. The consequences could easily be wholesale 
damage to domestic appliances and possibly to the grid-feed inverters which at 
the very least, should switch off. 


So what can be done about that? Now, while the electricity retailers can actu- 
ally “dump” load if the system becomes overloaded, there is presently no way to 
disconnect domestic solar installations if the system voltage becomes excessive. 
In the meantime, according to the story in The Australian: “In Western Australia, 
Horizon Power has set limits on how much renewable energy can be installed in 
a system without affecting the power supply. Horizon is rejecting applications for 
new renewables installations in Exmouth and Carnarvon. 


“Energex spokesman Mike Swanston said it was becoming difficult for electric- 
ity distribution authorities to set up the power system to ensure correct voltages 
when some houses in a street had solar and others did not”. 


Ultimately, this problem might be solved by a change in the design of grid-feed 
inverters: once the voltage coming in from the street rises above (say) 245VAC, the 
inverters would be switched off and would no longer be able to generate power. 
This would protect other consumers but of course, those people who invested in 
solar panel installations would not get the full benefit. Worse, they might have to 
pay for power which, if the system voltage was below the threshold, they would 
otherwise be generating. 


This is yet another instance of the impracticality of the Green’s advocacy of 
Australia generating all its electricity from renewable sources. For this and a whole 
host of other technical reasons, it just ain’t ever going to happen. 


Leo Simpson 
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Loudspeaker fire: 
a close escape 

Seeing the speaker on fire on the Oc- 
tober 2011 cover made me remember 
an incident that occurred a few years 
ago now, which could have had dire 
consequences. It is worth telling for 
several reasons. 

I was working late in the home 
workshop shed and at around 11:00pm 
heard a rather loud noise disturbing 
the neighbourhood and I immediately 
wondered about the sanity of whoever 
was running a compressor or mower 
at that time of night. After about 10 
seconds of this I realised that the noise 
was in fact coming from my house. 

I went inside just as the noise 
abated somewhat and was still led to 
the home theatre room where there 
was now a bad smell, smoke and 
finally a lick of flame coming from 
the active sub-woofer port. This unit 
was a US Audio-branded device and 
was in standby mode at the time it 
cremated itself. I unplugged the unit, 
extinguished it and put it outside for 
investigation next day. 

When I got it apart I noted that the 
fuse was still intact but that both the 
speaker driver and the amplifier had 
been alight. The PCB for the amplifier 
was very crispy and not much was rec- 
ognisable in the way of components. 
The speaker cone had suffered burning 
at the centre but the voice coil was still 
continuous. 


DAB+ programs degraded by 
excessive compression 

Many readers have commented 
about the dubious sound quality of 
DAB+ transmissions by the com- 
mercial stations and ABC/SBS, as 
compared with FM transmissions 
but my concern is about the dynamic 
range of these. I understand that a 
great majority of radio stations since 
the introduction of FM in Australia 
have applied 1:1.4 compression to 
the high end of their source mate- 
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This was not the first time I have 
been directly involved with consumer 
electronics in standby mode catching 
fire, with PC monitors and TVs being 
quite common. This is the reason I now 
have areal switch to remove all power 
to most devices around the home. 

The subwoofer in question was rated 
at 60W RMS and this low power is 
why I believe it burnt so well, as there 
was not quite enough current to open 
the voice coil or fuse but still enough 
to produce sufficient heating to make 
flame and to do so within about 40 
seconds of the fault occurring. 

I was lucky; I was home at the time! 
How many people leave these things 
on standby even when away on holi- 
day? With a fire just waiting to happen? 
Since that time I have seen one other 
subwoofer with very charred innards 
and I wonder about the general safety 
of these units. 

David Woodbridge, 

Camillo, WA. 


Tamper-proof screw solution 
with an angle grinder 

I read the Serviceman story in the 
September 2011 issue that Leo Simp- 
son had trouble with tamper-proof 
screws. 

Well it does not matter how tamper 
proof they make things, we will find 
a way to get them apart. To cater for 
such circumstances, I have converted 
my tamper-proof bits into adapters by 


rial. They do this because the great 
majority of listeners are listening to 
radios with tiny speakers (eg, clock 
radios) and this compression would 
suit many such listeners because 
they have no particular interest in 
the wide dynamic range that the 
music artist/company intended 
them to listen to. 

DAB+ would be the same. Any 
mention of CD-type quality be- 
ing associated with FM or DAB+ 
transmissions is not true if radio 


cutting a slot with a 1mm thick cutting 
disk mounted in an angle grinder. I 
always have these 125mm diameter 
disks on hand as I use them for all my 
metal cutting (up to 12mm plate would 
you believe?). 

Anyhow all you do is drop the 
modified bit down into the recess and 
then undo the screw with a flat bladed 
screw driver using the slot in the top 
of the bit. 

Ron Groves, 

Cooloola Cove, Qld. 

Comment: another reader has com- 
mented that long-shaft tamper-proof 
screwdriver bits are available on eBay. 


Sampling rates are adequate - 
compression is the problem 

Over the last few years you’ve 
published a number of letters about 
perceived problems with DAB+ audio 
quality. You’ve also expressed similar 
views in your Publisher’s Letter, most 
recently in October 2011. 

Not surprisingly, most of the views 
expressed have come from those on the 
receiving end of the signal chain, with 
one exception being a letter in May 
2010 from Steve Adler, for many years 
Technology Director at DMG Radio. 

My own experience spans some 
decades with several community sta- 
tions in Melbourne. I maintain an AM 
station and also care for the digital 


stations apply some compression, 
although I believe that ABC Classic 
does not apply such compression 
to their source material. Therefore, 
apart from bit rates being an issue 
for DAB+, there is also the issue of 
dynamic range compression. 

Brian Collath, 

Moss Vale, NSW. 
Comment: we understand that ABC 
Classic FM and 2MBS FM in Sydney 
are the only two FM broadcasters 
who do not use compression. 
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Another battery solution 
for an Avometer 

I was delighted to read Barry 
Grumwald’s article (Circuit Note- 
book, November 2011), in which he 
described an arrangement for replac- 
ing the 15V battery in an Avo Mk8 
multimeter. I recently bought one of 
these much-loved meters (Avometer 
8, Mk6), in which the battery com- 
partment is quite differently shaped. 
Unfortunately, his solution of using 
five CR2032 cells does not fit. 

Nonetheless, I was inspired to 
explore a similar solution, using 
10 SR41W silver oxide cells. These 
fit snugly inside a 33mm length of 
PVC tubing (11mm OD, 8mm ID), 
supported by an 8mm thick 33 x 
13mm wooden packing piece, as 
shown in the accompanying photo. 
The 10 cells fit snugly between the 
battery clips, which do not need any 
modification. 

While my solution is more ex- 
pensive, current is only drawn from 


studios and audio processing for an 
FM fine music station. In both sta- 
tions we’ve recently installed DAB+ 
encoding equipment and listened with 
great interest on various receivers that 
are essentially just DSPs with an RF 
preamp and D-to-A converter. 

I very much endorse Steve’s Adler’s 
observation that “DAB+ bit rates of 
48kb/s and higher, with light audio 
processing applied, can sound very 
good indeed!” I’d also note that no 
service in Melbourne now runs above 
80kb/s, not just for reasons of channel 
space but also because there is little 
to be gained. HE-AAC is optimised to 


Tienda 


1198 M90285 
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the batteries during actual measure- 
ments, so they should last for close 
to their shelf life. 

James Goding, VK3DM, 

Princes Hill, Vic. 


Another battery solution 
for an old multimeter 

In your November 2011 magazine 
J. Grumwald advised how he had 
used five CR2032 cells to replace 
the unobtainable 15V battery in his 
Avo Mk8 multimeter. 

I have a beautiful Salford “Select- 


outperform other codecs at lower bit 
rates and my own observations very 
much tally with the research Steve 
cited. Rates above 80kb/s are basically 
wasting data. 

Many contributors have been ad- 
amant that 64kb/s is inadequate, al- 
though no-one has described precisely 
what this inadequacy is. Like all lossy 
bit rate reduction systems, the HE- 
AAC codec used in DAB+ declines 
in quality as the rate reduces. At low 
rates, HE-AAC does, like MP3 and sib- 
lings, produce that “swishy” effect on 
treble content, though that’s masked to 
some extent by the its Spectral Band 


ESD, Cleaning and Soldering Specialists: 


Worldwide Shipping: 


NZ Online Orders Freight Free: 


Visit our website today: 


est” model Super 50 multimeter 
which is over 50 years old but still 
looks and performs like new. I had 
the same problem as J. Grumwald 
in that the Selectest was designed to 
use an Eveready B.121 15V battery 
for the high Ohms range. I am not 
sure but possibly this was also the 
battery used in the Avo. 

These batteries are no longer 
available but I have found what I 
believe to be a simpler solution in 
a Varta V74PX 15V battery (readily 
available) which is about the same 
size as the original B.121. The only 
difference is that the B.121 had 
pointed ends which located in holes 
in the spring terminals in the meter 
and the V74PX has normal ends, 
as seen in standard 1.5V batteries. 
I have satisfactorily got over this 
problem by adding a little blob of 
solder on each end of the battery to 
engage the holes. 

Barry Blackman, 

Beaconsfield, WA. 


Replication which re-synthesises the 
top half of the audio spectrum. More 
apparent to my ears is an increasing 
“choppiness” in the high frequencies 


which sounds like packetisation. 


It’s curious to me that no-one has 
actually described these artefacts in 
their criticisms of DAB+ audio quality. 
It makes me wonder if other factors are 
coming to bear on how people perceive 
what they’re hearing. As an example, 


Australian HiFi magazine published 


an article in their July-August 2011 
edition by Timoshenko Aslanides, 
comparing the sound of a Canberra sta- 
tion on AM (stereo, still!) and DAB+. 
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Mailbag: continued 


He described their DAB+ at 64kb/s as 
“metallic — hollow even — and hard- 
edged” while with a wide-band AM 
receiver “the [station’s] AM Stereo was 
warm, inclusive and solid”. 

I own several wideband AM ste- 
reo receivers, and even built David 
Tilbrook’s remarkable TRF design of 
many years ago. Sure, AM can sound 
pretty decent if all the planets are 
aligned. But the above observations are 
completely at variance with my own. 

So what’s going on? One factor 
Steve Adler hinted at above was audio 
processing. 

In any radio transmission system, 
there is a finite maximum audio 
level the system can handle: AM has 
100% modulation, FM has 75kHz 
deviation and DAB+ has OdBFs. The 
transmission chain thus has one or 
more devices that automatically con- 
trol the level of modulation so as not 
produce distortion, spectral irrespon- 
sibility, etc. These processors can add 
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Change of name for 
Australia Hears 

Thank you to Joe Moldovan for his 
glowing letter in the Mailbag pages 
of the November 2011 issue, in re- 
sponse to Ross Tester’s article about 
our DIY hearing aids (SILICON CHIP, 
July 2011). We were very chuffed to 
read the good news. 

As a follow-up to this, I wish to 
inform your readers that Australia 
Hears has just changed its name and 
website to Blamey & Saunders Hear- 
ing. The name change was made in 
agreement with Australian Hearing 
Services, the Australian Government 
body assisting the community with 


other “benefits” such as increasing 
perceived loudness, brightness, thump 
or whatever other attribute you wish 
to enhance. 

On a practical level, they do correct 
errors by studio operators and cope 
with different listening environments. 
In extreme cases, they can produce 
“listener fatigue” by destroying dy- 
namic range. 

Typical processors these days work 
in the digital domain and will usually 
offer: 

@ Slow broadband AGC for “hand on 
a fader” level consistency over time. 
© Group delay processing to remove 
asymmetry or correct transmitter de- 
ficiencies (more so for AM). 

@ Multi-band compression to enhance 
loudness and perhaps produce a “sig- 
nature” sound. 

@ Fast peak limiting to handle mo- 
mentary transients and further en- 
hance loudness. 

@ Peak clipping for even more of the 
above. 

Most audio processors can produce 
that loud, aggressive “wall of sound” 
result if that’s what the station wants. 
While over-zealous processing can 
be unpleasant in itself, I suspect that 
it produces additional problems with 
DAB+ transmission. 

It’s conventional practice in AM 
transmission to use fairly severe tre- 
ble boost (and hence compression) to 
counter the narrow IF bandwidth of 
most receivers. FM (in Australia) has to 
have the 50us pre-emphasis to match 
receiver de-emphasis, which amounts 
to over 14dB boost at 15kHz. Any at- 


hearing loss, to ensure that there is 
no confusion between the names 
“Australian Hearing” and “Australia 
Hears Pty Ltd”, the former of which 
is protected by an Act of Parliament. 
We are still very proudly Austral- 
ian and our delivery of excellent 
customer service and terrific self- 
programmable hearing aids will con- 
tinue unchanged. Merry Christmas 
readers and happy tinkering. 
Dr Daniel Taft, 
Chief Technology Officer, 
Blamey & Saunders Hearing Pty 
Ltd (formerly Australia Hears Pty 
Ltd), East Melbourne, Vic. 
www.blameysaunders.com.au 


tempt to brighten an FM transmission 
chain gets added on top of this, so the 
resulting high-frequency squash gets 
pretty ugly in terms of reduced head- 
room. But many digital processors sell 
themselves with these capabilities. 

By contrast, DAB+ specifies no pre- 
emphasis at all, so the audio processor 
has no particular requirements apart 
from watching OdBFs and enacting 
whatever aesthetic decisions the hu- 
mans make. 

My listening to DAB+ suggests that 
many stations are still processing 
their audio fairly hard. In particular, 
there can still be quite a lot of high 
frequency boost and compression 
— you want to be bright and stand 
out — that’s conventional wisdom in 
commercial radio, at least. Just hard 
multi-band compression alone results 
in boosted high frequency levels with 
most content. 

Greg Segal, GWS Audio Visual, 

Kew East, Vic. 


DAB+, DRM & 
FMexXtra options 

I have read with interest the recent 
correspondence on digital radio. I 
have also been listening to the various 
DAB+ broadcasts in Canberra and dur- 
ing a visit to Sydney. It is useful getting 
local AM radio stations on DAB+ (ABC 
and commercial, interference-free), 
as AM radio suffers from too much 
interference these days where I live. 

The 64kb/s stream is disappointing 
on 2CA, losing some life and detail 
from music. ABC local radio and Ra- 
dio National is even lower at 48kb/s 
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Mailbag: continued 


Nostalgic journey 
with Maximite 

In June 2011 you printed my email 
about the Maximite computer and 
on reading Jan Finch’s letter in the 
September 2011 issue, I felt inclined 
to update you. First, I did get my 
Maximite from Altronics, not long 
after the June 2011 issue came out. 

Second, my direction has had to 
change and I don’t plan on building 
an EEPROM programmer onto it or 
my new designs (PortaMite — styled 
like a hand-held game console or 
Protomite — a 100-pin chip with 
breadboard and SPI memory). My 
new direction is pretty much all 
software. 

My Maximite went together quite 
readily and almost worked perfectly, 
first time. I say almost, because I 
have found that it rejects all of my 
cheaper (blue, Sandisk) SD cards. It 
is mostly fine with the higher end 
Ultra II and Extreme II. It also can 
reject folder names created on my 
PC (Lenovo, XP Pro), which I work 
around by creating folders on the 
Maximite. 

The big thing I am doing with the 
Maximite is refreshing my skills in 
programming with old BASIC dia- 
lects and particularly, my passion for 
Prime number calculation. It does 
take almost three weeks to run the 
Sieve of Erastosthenes to 16,777,216 
but hey, I didn’t buy a Cray! 


and Dig Jazz at 56kb/s. However in 
Canberra it is only a trial with limited 
channel capacity. 

On a recent visit to Sydney I had a 
listen to some of the various digital ra- 
dio services there and concluded that 
the 96kb/s stream of 2CH was about 
the lowest bit rate consistent with 
reasonable quality. 2UE is 128kb/s; as 
it mainly a talk and talk-back station it 
was more than adequate quality. I did a 
comparison between classical and jazz 
community station 2MBS on FM and 
2MBS on DAB+ at 64kb/s. The was a 
“rounding off” of the sound and lack of 
some definition in the audio on DAB+, 
though the lack of reception artefacts 
such as multi-path was welcome. 
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I am working to refine this pro- 
gram (after it finishes a run started 
at 23:47 on 28 August 2011), as it 
only needs to test against primes, not 
every odd number. I hope to make it 
smart enough to cope with planned 
shut-downs and restarts, maybe 
even unplanned ones. At present, it 
presents a huge challenge compared 
to GW-BASIC (GWB). GWB will 
save file data if you interrupt it; the 
Maximite doesn’t. 

Beyond that, my goal is do try and 
resurrect the old character-based 
games we used to play on microcom- 
puters before the IBM PC. Having 
lost my original source books by 
David Ahl, I have found scans of them 
at www.atariarchives.org where 
you scroll down to “Basic Computer 
Games”, “More Basic Computer 
Games”, “Big Computer Games” and 
“Basic Computer Adventures.” Plus 
I hope to include Eliza, Animals and 
even the true classic, Colossal Cave 
Adventure (which needs conversion 
from an ancient FORTRAN dialect). 

To date, I have succeeded with 
Acey-Ducy (seemingly bug-free) 
from the first book. And I’ve typed in 
Amazing but got stuck with a coding 
error I haven’t nutted out. I am quite 
happy for anyone who wants, to join 
in. They can email me at totoaus@ 
gmail.com 

David Morton, 

Geeveston, Tas. 


What concerns me is that DAB+ 
seems only suitable for city-wide sta- 
tions and then maybe requiring some 
in-fill transmitters due to terrain. 
There is the expense and complica- 
tion of each station having to feed 
their digital stream into a common 
transmitter. 

Contrast this with FMeXtra. Art- 
Sound FM in Canberra ran some tests 
on this and I am told they found that 
the FMeXtra signal was of excellent 
quality; maybe better than FM. The 
advantage of FMeXtra is that it rides on 
the station’s existing FM signal, allow- 
ing four high-quality stereo services 
on the station’s existing transmitter. 
This would have seemed the better 


solution for many stations than DAB+, 
especially for low coverage suburban 
FM Community Radio Stations. 

The recent announcement by the 
ACMA of DAB+ as the standard has 
permitted the possible inclusion of 
DRM30, which is transmitted along 
with existing AM transmissions from 
the broadcast band up to 30MHz 
shortwave, 4kHz below the centre 
carrier, and DRM+ which can be used 
on VHF frequencies, including the FM 
broadcast band. 

One big problem is the viability of 
receivers, though I am sure one manu- 
facturer was developing a chip for all 
digital radio standards. FMeXtra is 
used on some shortwave and a small 
number of FM stations in the USA. 
However, I think there is only one 
receiver available. 

Australia, with both the low-cover- 
age community and narrowcast sta- 
tions and the big coverage AM regional 
stations, needs a wider ranging solu- 
tion than just DAB+. Otherwise I won- 
der about the future of these services. 

David Webb, 

Fadden, ACT. 


AM radio coverage 
is superior to FM 

With reference to the discussion on 
DAB+ versus AM/FM in the Mailbag 
pages of the October 2011 issue, a 
factor overlooked was that AM uses 
ground wave propagation; it is not 
limited by line of sight. 

VHF/UHF would require many 
repeaters to equal 50kW of AM. Ina 
bush-fire repeaters can burn but AM 
is unaffected (with the transmitter in 
a safe area). There is no shadow be- 
hind hills etc, coverage is out to some 
100km, and it’s receivable on a cheap 
pocket radio. 

Ron Rye, 

Heidelberg, Vic. 


Cassette recorder 
project not economic 

I read with interest the September 
and October 2011 Mailbag letters call- 
ing for the development of a “cassette 
recorder equivalent” project. From the 
descriptions of the desired features 
I am sure that any project which 
matched these specifications would be 
very capable and would prove interest- 
ing for those who ended up building it. 
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Charging ahead for 
lightning protection 

Iread with interest your article on the “Lightning De- 
tector” (SILICON CHIP, July 2011), having myself designed 
a “Thunderstorm Monitor” which was widely published 
in 2004. Your design works on the principle of detect- 
ing electromagnetic emissions, while mine worked on 
the principle of monitoring atmospheric charge — an 
advantage of the latter design being that no prior elec- 
tromagnetic emissions are necessary for detection. 

I was concerned, however, to note the ambiguity of 
your article with regard to the hazards of lightning. 
For instance: “Anything less than 1km (ie, 3s) should 
be regarded as getting very dangerous.” In fact, if one 
is able see a flash, or hear a thunderclap, anywhere in 
one’s environment, it is already too late to seek safety. 
The hazards of lightning should not be underestimated. 
As an example, it causes more deaths than hurricanes 
and tornadoes. 

Having said this, I would propose an alternative ap- 
proach: personal lightning protection. Ordinarily, atmos- 
pheric charge at the top of one’s head is in the region of 
180V-250V. This means that a human would “stand out 
electrically” above the ground at 180V-250V. Consider 
then that, during conditions conducive to a lightning 
strike, atmospheric charge at the top of one’s head may 
be in the region of 9000-18000V. This means that a hu- 
man would “stand out electrically” above the ground at 
9000-18000V. Small wonder, then, that lightning seeks 
out, as an example, golfers on a golf course. 

Theoretically, if one were to charge the body to 18kV, 
the potential at the top of one’s head should equalise 
with the ground. Thus a person should become invisible 
to lightning seeking a target. From an electronic point of 
view, this should not be difficult to implement. And if 
the body were charged higher still, it should appear as a 
hole in the ground — from the point of view of lightning. 
The principle might also serve to protect structures or 
grazing animals. 

Rev. Thomas Scarborough, 

Cape Town, South Africa. 

Comment: a most interesting letter. Mind you, even if 
you could charge yourself up to high voltage, we are 
not sure there would be much protection — we certainly 
would not want to rely on it. 

In any case, we understand that at least some stock 
losses due to lightning are because of the high voltage 
gradients across the ground during a strike — the stock 
are electrocuted because of the voltage drop between 
their forelegs and hind legs. 


I believe that it is still possible for hobbyist constructors to 
build very high quality equipment at a fraction of the price 
of equivalent commercial units (and learn lots along the 
way) but only for certain types of equipment. As time goes 
by, the equipment types for which this is possible changes. 
Common items featured as projects in years gone by (such as 
analog radios, TVs and oscilloscopes) dropped from the list 
years ago but that still leaves plenty of really useful niche 
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Mailbag: continued 


New op amp fixed 
Milliohm Adaptor 

Imade the Millohm Adaptor (SILI- 
CON CHIP, February, 2010) and have 
experienced the same problem as 
did K. R. (Ask SILICON CHIP, April 
2011). Until I made the adaptor, I 
was using a meter with an LM317T 
as a constant current source and a 
PM128 LCD panel meter. This gave 
quite good results but when I saw 
your adaptor I was impressed with 
the features of the design and con- 
structed one. 

Like K. R., calibration was straight- 
forward, after doing the modification 
to get the zeroing correct. On both 
ranges, the adaptor gives good re- 
sults with resistances towards full 
scale. For lower value resistances, 
the adaptor indicates a lower value 
than the actual resistance. This hap- 
pens on both ranges. 

For example, on the 10-ohm range, 


projects. In my view, a high-quality 
portable solid state recorder is another 
example of an item which is not worth 
developing as a project. 

Anthony Mott (in the October 2011 
issue) wrote that you “... can buy nifty 
little digital recorders at various con- 
sumer electronics vendors but they are 
not adequate for most tasks”. If what 
you're after is a well-featured high- 
quality recorder then I completely 
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aresistor marked as 1 gives 0.835 
on the adaptor. On a bench-top DMM 
it indicates 0.98Q and on my old me- 
ter it indicates 0.99Q. This is similar 
to the results noted by K. R. The error 
is similar on the 1-ohm range. 

After much reading and meas- 
uring I came to the conclusion 
that there was a significant offset 
voltage at the output; up to 15mV 
at low resistances. With the input 
shorted to ground to do the Zero 
Set adjustment, the offset was 5mV. 
Eventually I bit the bullet and got a 
new AD623AN. This fixed all the 
problems. During the initial set- 
ting up or doing the modifications 
around the zero set circuit I may 
have shorted the output, so giving 
the strange results. 

My experience may be useful to 
others with the same problem. 

Geoff Smith, 

Somerton Park, SA. 


agree. However, that is not to say 
that such recorders are unavailable. 
They’re just not consumer units. 
Features such as balanced inputs, 
high-quality on-board microphone 
and so on move you into the semi- 
professional and professional audio 
market, and here you will find a 
plethora of so-called solid state “field 
recorders”. They vary in price ac- 
cording to the feature-set and rugged- 


MS1250 Stereo 


Working Distance 105mm 


slide range 49mm 


dimmer controls 
Accessories: Dust Cover 


Zoom Microscope 


ness of the units but most tick all the 
boxes that correspondents have been 
requesting over the past few months. 
Most importantly, nearly every one 
offers the option to record using un- 
compressed PCM audio formats, so 
you don’t have to put up with MP3 
compression artefacts. 

At the lower end of the market you 
have the likes of Zoom who make the 
H2, H4 and several other portable 
recorders. These are aimed more at 
musicians who want to easily record 
rehearsals, gigs and so on but they 
work great as general recorders too. 
Their all-plastic construction (with the 
exception of the metallic mic grille) 
isn’t all that rugged but for the price — 
starting with street prices below $300 
— they just can’t be beaten. 

In the mid-level market (prices of 
the order of $500-$2000) you have the 
likes of Marantz with their PMD series 
field recorders. They are more rugged 
(as you would expect) and sport a few 
more features of particular interest to 
professional recordists. 

The top-end of the market is typified 
by the Nagra recorders, solid state de- 
scendants of the renowned tape-based 
recorders which have been used by 
field sound recordists for many dec- 
ades. This group typically retails for 
quite a bit more than $2000 but has 
quality and features to match. 

At the end of the day, you will get 
what you pay for but I suspect that 
even the entry-level recorders will 
pack far more features and greater 


Adjustable range +/- 5mm 


Stage: Black/White stage disc & Frosted glass stage disc 
Focusing System: Two focusing knobs 
also used for tension adjustment, 


Illumination: Incident & Transmitted, 
LED - with switch and independent 
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One man’s waste is 
another’s convenience 

I fully agree with your comment, 
at the conclusion of the September 
2011 article on reducing your power 
bill, that “only energy that is being 
wasted can be saved”. 

But the devil is in the defini- 
tion — one man’s waste is another’s 
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Mailbag: continued 


convenience. You mentioned how 
stand-by appliances use power but 
are “hot-to-trot”. Our hot-water 
cylinder isn’t insulated but we use 
the cupboard to “air” slightly damp 
clothes — it’s the only thing I’m not 
doing on my power company’s 
“how-to-use-less list”. 

And you lead off with 2% pages on 
swimming pool pumps. When were 
they ever a necessity of life? Turn it 
off and get to know your neighbours 
at the local council pool. 


performance into smaller packages 
than any hobbyist project could ever 
encompass — all at a price point well 
below that of any potential project kit 
with similar performance. 

The existence of the “field recorder” 
market may well be of interest to An- 
thony Mott and others who have asked 
for a “cassette recorder equivalent” 
over the past few months. 

Disclaimer: I purchased a Zoom 
H2 a number of years ago to replace a 
high-quality hand-held Walkman-style 
cassette-based recorder and have never 
looked back. I have no relationship 
with Zoom Corporation beyond being 
a satisfied customer. All companies 
mentioned in this letter are provided 
as typical examples only. 

Jonathan Woithe, 

Valley View, SA. 


Electric bikes can 
be a legal minefield 

Iread the article in the October 2011 
issue about converting a bicycle into 


ELECTROLUBE ‘Cleaning Management 
Clean, Safewash / Saferinse Silicone Heat Transfer Compound 
Protect Biodegradable cleaner for removing Wide operating temperature range - 
r ’ fluxes and general grease from 50°C to +200°C with superior thermal 
Lubricate PCBs. Rinse with Saferinse. conductivity. Available in syringe, bulk. 


Tel: (02) 9938 1566 Visit: www.electrolube.com 3/98 old Pittwater Rd, Brookvale NSW 2100 


Other energy wasters spring to 
mind: clothes driers for apartments 
and houses on land too small to have 
a washing line; dishwashers used 
part-full; hot water circulators, for 
“instant” hot water; electric cars — 
a subject that’s best left to another 
time... 

Yes, there is a lot of power being 
used wastefully but only if the con- 
sumer has not consciously chosen 
to use it. Heaven forbid that govern- 
ment steps in and (over-)regulates 
power allocation. 

Allen Reynolds, 

Auckland, NZ. 


an electric bike. I’ve been involved in 
both the technical and legal aspects 
of electric bikes for the last couple of 
years and have to say that the technical 
side is trivial compared to the tangle 
of barbed wire that is the law. 

In NSW, the law is laid out in Ve- 
hicle Standards Information (VSI) 
27, which is quite clear, with handy 
pictures to guide you but a minefield 
nonetheless. Have a look for yourself 
but the gist is that a bicycle assisted 
by a motor of up to 200W is a legal 
“power assisted pedal bicycle”, which 
does not need to be registered. 

There is also some commonsense 
stuff about a requirement that the mo- 
tor not being easily modified for higher 
output. Anything not meeting those 
requirements is classed as a moped 
and is thus subject to the full weight 
of Australian standards, registration, 
rider licensing, etc. 

The difficulty is that 200W electric 
motors do NOT put out 200W! That 
200W is a continuous power rating 


Polyurethane and Epoxy Resins 
For encapsulating electronics, protection 
from harsh environments, security 
concealment and cable jointing. 
Available in resin packs, bulk. 
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and progressively overloading an 
electric motor will inevitably cause it 
to draw more current and hence more 
power. For example, a 180W motor 
that I tested had a peak output of some 
350W -running at that power for very 
long would cause it to smoke but the 
key fact is that it put out over 200W. 

Ispoke to the top people in Canberra 
earlier this year and their final verdict 
is that the second a motor puts out any- 
thing over the legal 200W, it becomes 
illegal as a bicycle. 

It gets worse though — there was a 
group who was trying to get a bicycle 
certified with a governor to limit the 
output but after a lot of work it was 
declared illegal because the governor 
could be removed, resulting in illegal 
power output. 

The law can and does check electric 
bicycle output. A fellow was found 
riding his electric bike on the footpath 


Services we provide: 


in NSW (a no-no) and his bike was 
put onto a motorcycle dyno where it 
was found to peak at 650W. As far as I 
understand it, that means that he was 
riding an unregistered and uninsured 
vehicle, without a motorcycle license 
or approved helmet, and the vehicle 
was a prohibited import, liable to 
confiscation and destruction! 

In my opinion, the law is an ass be- 
yond belief and has managed to defend 
us from super-efficient electric vehi- 
cles for at least the last 10 years that I 
know of. It is nevertheless the law and 
one crosses it at one’s own risk. 

Rather than try to fight it, I think that 
the clever readers of this venerable 
periodical could put their minds to the 
problem and come up with a technical 
solution that thumbs its nose at such 
a ridiculous situation! 

Nenad Stojadinovic, 

Woden, ACT. 
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Poor soldering is quite apparent 

I draw your attention to the 
photographs on pages 86-89 of 
the October 2011 issue, showing 
the PCB detail of the Hifi Stereo 
Headphone Amplifier. 

To my horror, I noticed that 
the section of tinned copper 
wire meant to earth the volume 
potentiometer was not properly 
soldered! If you look closely, you 
can see that the solder blob has 
not “wetted” to the plated casing 
of the pot. Clumsy. 

Gary Johnston, 

Managing Director, 

Jaycar Electronics. 

Comment: despite appearances, 
it has been properly soldered. 
The passivation on those pots is 
difficult to remove and you need 
to remove quite a lot to get a “nice 
looking” joint. 
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ilometre Array 


By any standards the Murchison region of Western Australia is an 
empty place. There are no towns, few roads and the population 
density is just one person for every 300 square kilometres. But 
there is a sense of excitement in the air. A high speed optical 

fibre has been run into the heart of the region, large semi-trailers 
regularly arrive loaded with high-tech equipment and scientists 


have become regular visitors. What is 


stakes race that most people do not even know 

about. It is a race to host one of the largest scien- 
tific projects ever envisaged on the planet... the Square 
Kilometre Array. 

The Square Kilometre Array (abbreviated to SKA) is an 
international initiative to build the largest radio telescope 
in the world. 

The stakes are high. It will use technologies that have yet 
to be developed, will involve many countries from around 
the world and will cost billions of dollars. 

The SKA consortium started with a list of four possible 
sites and has whittled that down to a short list of two; one 
in South Africa and the other in the Murchison region in 
Western Australia. 

The Square Kilometre Array is a response to two of radio 
astronomy’s great issues: resolution and sensitivity. 

With an optical telescope you are dealing with light that 
has a wavelength of the order of 600 nanometres and it is 
relatively easy to construct mirrors and lenses that can 
reflect and focus these short wavelengths. 


A ustralia and New Zealand are engaged in a high 


Radio telescopes 

In aradio telescope the wavelengths are much longer and 
so the “mirrors” (reflecting dishes) need to be correspond- 
ingly larger. This and the need for sensitivity has led to an 
“arms race” in radio telescopes with dish sizes growing 
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happening? 


f 


from the 76-metre dish of Jodrell Bank in the UK (1957) 
to the 305-metre dish used by the Arecibo Observatory in 
Puerto Rico (1963). 

With increasing size came improved resolution and sen- 
sitivity but it came at a cost. The Arecibo telescope is so 
large that it had to be built onto the walls of a valley and 
its view of the sky is determined by that part of the Earth 
is pointing to any particular time. 

Another way of addressing the size issue of radio tel- 
escopes is to use an array of smaller dishes and employ 
complex electronics and powerful computers which cor- 
relate the signals to simulate one large dish. 

The Very Large Array in New Mexico (USA) uses this 
technique, with the individual dishes spread out by up to 
36km. This gives it the resolution of a single, very large 
steerable dish. While this was a great advance, the sensitiv- 
ity of the telescope was still limited by the relatively small 
number of dishes and the resulting small collecting area. 


The Square Kilometre Array 


The Square Kilometre Array intends to get around this 
issue by using thousands of dishes with a total collect- 
ing area of one square kilometre; hence the name, Square 
Kilometre Array. 

The majority of the dishes will be concentrated in one 
area but some will be up to five thousand kilometres away. 
So the array will have a resolution implied by the 5000km 
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baseline but a sensitivity 
derived from its one square 
kilometre of collecting area. 

The Australian and New 
Zealand bid for the SKA envis- 
ages about 3000 dishes centred 
in the Murchison with some mage courtesy CSIRO 
dishes scattered as far away as the east coast of Australia 
and New Zealand, giving that huge baseline. 

The signals from all these antennas will be correlated 
and reduced using massive super-computers, giving scien- 
tists a detailed and far-reaching image of the sky at radio 
frequencies. 

One of many technical problems that must be addressed 
is that current supercomputers are simply not capable of 
processing the enormous amount of data involved. But the 
SKA is planned to become fully operational in about 2024 
and it is anticipated that by then, the evolution of electron- 
ics and computer technology will have reached the level 
where it will be able to handle the data stream. 

As an illustration of the technology involved it has been 
estimated that the combined data stream from the 3,000 
dishes will be thousands of Terabits per second, equivalent 
to many times the world’s current internet traffic rate. 

So this is a project that cannot work today but is critically 
dependent on the relentless march of technical innovation. 
It’s a huge gamble, although some would say, a safe gamble! 
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Potential SKA array station placement in Australia 
and New Zealand indicating the 5,500km ‘baseline’ 
or maximum distance between the array stations. 


However the rewards will 
be great. The SKA will be 50 
times more sensitive and be 
able to survey the sky 10,000 
times faster than any imaging 
radio telescope array currently 
running. 

Its high sensitivity means that it will be able to probe 
earlier in time towards the big bang and observe the very 
first black holes, stars and galaxies that shaped the devel- 
opment of the universe. 

Other key projects include investigating the evolution 
of galaxies, testing theories related to cosmology and dark 
energy and answering questions related to the origin and 
evolution of cosmic magnetism. Astronomers also want to 
use the SKA to search for life and other planets outside our 
solar system and conduct tests of general relativity using 
pulsars and black holes. 


The SKA project 


The SKA project is a collaboration of 20 countries, com- 
prising Australia, Brazil, Canada, China, France, Germany, 
India, Italy, Japan, Korea, The Netherlands, New Zealand, 
Poland, Portugal, Russia, South Africa, Spain, Sweden, 
United Kingdom and the United States. 

It is difficult to be precise on the details of the SKA as 
the design phase has only just started but it has been es- 
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A close look at CSIRO’s ASKAP prototype phased array 
feed which was installed on the Parkes Testbed Facility in 
July 2008. Photo: David McClenaghan, CSIRO. 


timated that the overall cost will be in the region of $2.5 
billion. Much of that money will be spent in the contrib- 
uting countries who will be building the technology — it 
will provide an extra powerful boost for the host country’s 
technical and scientific capabilities. 
It is one ofa very few multi-billion dollar science projects 
in the world. Another often-quoted example is the Large 
Hadron Collider at CERN, situated on the border of France 
and Switzerland. 
Currently the headquarters for the SKA project has been 
selected (Jodrell Bank, UK) and some initial funding has 
been allocated. Also some progress has been made towards 
selecting the site, either in South Africa or the Murchison 
region in Western Australia. 
Key dates include the design phase starting in 2013-2015, 
initial construction in 2016, the first astronomical observa- 
tions in 2020 and full operation in 2024. Assembly of CSIRO’s first ASKAP antenna at the 
For Australia and New Zealand, the most anticipated Murchison Radio-astronomy Observatory. 
event is the selection of the country that will host the SKA. Photo: Carole Jackson, CSIRO. 


Four of CSIRO’s new ASKAP antennas at the Murchison Radio-astronomy Observatory, October 2010. 
Photo: Graham Allen, CSIRO. 
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The new global face of Farnell 


Although the design of the SKA has not been finalised 

it will probably involve more than just the traditional 
radio telescope dishes. This is an artist’s impression of 
the SKA’s proposed dense aperture array antennas. These 
will operate at mid-frequencies and are closely packed 
antennas arranged in tiles within stations. The size of the 
dense aperture array stations is likely to be about 60m 
diameter. Courtesy Swinburne Astronomy Productions/ 
SKA Program Development Office 


This announcement will be made in late February 2012, 
just two months away. 


Government support 


The Australian and New Zealand governments were 
quick to provide high level support for the bid to host the 
SKA. In particular, Australia has pulled out all stops to 
demonstrate that the country has the technical capability 
and the will to host the SKA. 

To start with the Murchison region has been identified as 
the best site for the SKA and to support this proposal the 
Australian government has purchased a pastoral property, 
Boolardy Station. 

Typical of the properties in the area, at 3,467 square 
kilometres it is one third larger than the Australian Capital 
Territory. 

In this arid climate the number of animals must be re- 
stricted to give the natural vegetation time to regenerate 
after being grazed on, so Boolardy runs a small number of 
cattle which roam far and wide through the natural bush 
with hardly any human contact. 

The government has since leased the grazing rights back 
to the original owners so that they could continue doing 
that. As a result there could well be cattle grazing in the 
shade of the dishes but this is OK; they do not emit radio 
noise! 


Murchison Radio Observatory 

Part of Boolardy has been excised and named the Mur- 
chison Radio Observatory (MRO) and will be the core site 
for the SKA should it come to Australia. 

In addition, the Australian Communications and Media 
Authority have established a “radio quiet zone” band plan 
which outlines the purposes for which the radio spectrum 
may be used within 150km of the MRO. 

This seeks to manage all frequencies from 70MHz to 
25.25GHz, with an inner zone of 70km where the require- 
ments of radio astronomy will have precedence over other 
activities. 

The most potent demonstration of Australia’s deter- 
mination is the funding of the CSIRO Australian Square 
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Kilometre Array Pathfinder project (abbreviated to ASKAP). 
This project involves much of the technology required for 
the SKA but on a smaller scale. 

This includes 36 dishes, a high-speed fibre network and 
a supercomputer facility in Perth. 

The ASKAP is currently under construction at the Mur- 
chison Radio Observatory and should become operational 
in 2013. 

This is why the small population in the Murchison are 
seeing so much activity. The high-speed fibre optic data 
link is required to connect the site to the rest of Australia 
and the large semi-trailers are carrying the components to 
build the telescope. 


Why the Murchison? 


The primary reason for choosing the Murchison region 
is the very low level of radio noise in the area, mostly due 
to the small number of people living there. With a popula- 
tion density of less than one person for every 300 square 
kilometres and no radio stations, no mobile phone towers 
or most other sources of radio pollution, it is a very quiet 
place especially as far as the radio spectrum is concerned. 

There is no town or city within the area and the nearest 
reasonable-sized town (Geraldton) is over 300km away. It 
does have some disadvantages though. It is hot and dry and 
the remoteness is a logistical challenge but to the scientists 
that is nothing when compared to the advantages of a region 
with almost total radio silence. 

The proposed site of the SKA lies in the Murchison Shire 
which is in Western Australia, about 738km north of Perth 
and 250km inland. 

This shire is unique in Australia as it is the only local 
government body that has no town or city or even a large 
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This “graphically” explains why the Murchison area was 
proposed as the location for the Square Kilometre Array. 

The top graph shows the typical level of RF “noise” for 
Sydney; the centre graph is for Narrabri (where the Australia 
Telescope Compact Array is located) and the bottom graph 
is for the Murchison Shire. Courtesy Ant Schinckel, CSIRO. 
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The phased array detector under construction. Phased 
array feeds will be used by ASKAP’s 36 antennas to detect 
and amplify faint radio waves, a development being 
pioneered the CSIRO for the ASKAP telescope. 

Both photos: Courtesy Ant Schinckel, CSIRO 


settlement within its boundaries. 

The Murchison Shire is not small; it is 50,000 square 
kilometres or a little bigger than the Netherlands. However 
its total population is only 100 to 160 (estimates vary) with 
just 29 pastoral properties as the major ratepayers. Imagine, 
the Netherlands with only 29 farms! 

The shire has its offices and maintenance depot located 
in the Murchison Settlement (population about 25) which 
is also the only place to buy petrol in the shire. 

Most telling of all, there is no pub or hotel anywhere 
in the shire. 

As well as being the proposed site for the SKA, the 
Murchison Radio Observatory will also host a number of 
other radio astronomy projects. These include the SKA 
pathfinder project (ASKAP) and the $30 million Murchison 
Wide Field Array project developed by Australian, Indian 
and American scientists. So this purchase will not go to 
waste if Australia loses its bid to host the SKA. 


The ASKAP project 


The Australian Square Kilometre Array Pathfinder 
(ASKAP) project is being driven by the CSIRO and is a 
very large project in its own right. 

When completed it will be the world’s most powerful 
survey radio telescope by a factor of 10. While it will be a 
potent scientific tool it will also demon- 
strate that Australia has the capacity to 
host a mega science project such as the 
SKA and will provide a base for train- 
ing our future engineers and scientists. 


MRO 


The ASKAP telescope will generate 72 
Terabits of raw data every second. On- =, 

site processing will reduce that to 40Gb/s 

which will be transferred to a new YÖ... 
supercomputer facility in the suburbs of ° 

Perth which in turn will reduce the data $ 
volume to the equivalent of one DVD ~y 

per second; still an awful lot! The SKA 

is expected to generate many thousand iii 


times this data rate. 
Courtesy Ant Schinckel, CSIRO. 
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Control Building 


The completed ASKA phased array detector, the heart 
of the telescope. A phased array feed array acts as a 
multiple pixel sensor and is much faster than conventional 
telescope sensors which can see only one pixel. 


The ASKAP telescope will consist of 36 steerable dishes 
each 12 metres in diameter linked to a telescope in New 
Zealand to give an extended baseline. 

The estimated cost is over $150 million; a lot of money 
for a pure science project in Australia. Normally the scarce 
research dollars are reserved for solving practical problems 
in agriculture and the like. 

Each dish will have a completely new and unique radio 
“camera” that will be able to record multiple points in the 
sky. A normal radio telescope has all the radio energy fo- 
cused onto one detector so it can be thought of as recording 
a single “pixel” of an image of the sky. 

By contrast, the ASKAP dishes will have 188 active ele- 
ments in an array, so they will be able to record multiple 
“pixels” giving the telescope the ability to simultaneously 
sample large areas of the sky much faster than a conven- 
tional radio telescope. 

This Phased Array Feed (PAF), as it is called, comprises 
a checkerboard phased array, analog and digital signal 
processing systems and the associated support systems 
required to run this unique receiver. It was developed in 
Australia by the CSIRO for ASKAP. 

It, along with the entire ASKAP project, is a good dem- 
onstration to the rest of the world of the level of Australia’s 
capabilities in building and designing the high-tech com- 


Geraldton Perth 


Anywhere 


MRO Support 
Facility 


Nat'l SKA Science Centre | 
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“Mr WiFi” 

One scientist who was involved in 
the design of the ASKAP telescope 
is Dr John O’Sullivan. He helped 
design the unique multiple pixel 
sensor used in the telescope. 

Dr O'Sullivan is also noted as 
the lead scientist involved in the 
development of the ubiquitous wire- 
less networking technology IEEE 
802.11a — also known as WiFi. 

As most of our readers know, WiFi 
has stormed the consumer world 
and is used all types of gadgets 
from mobile phones to cameras and 
much more. 

While researching this story SILI- 
CON CHIP had a rare opportunity to 
meet and talk with Dr O’Sullivan 
about the development of WiFi. It 
makes an interesting tale. 

The story began in the early 
1980s as scientists were using more 
and more exotic technology in the 
pursuit of the faint signals from radio 
telescopes. During this period, one 
technology that became pivotal was 
the implementation of Fast Fou- 
rier Transform (FFT) processing in 
hardware. 

At about the same time, the then 
new CSIRO Chief of Radiophysics, 
Dr Bob Frater, set a challenge to the 
scientists in the division: to develop 
some commercial application from 
these technologies. 

As Dr O'Sullivan simply put it 
“there was a need to network our 
laptops” so the CSIRO formed a 
team of scientists to focus on just 
that. 

Their target was way beyond 
anything then available: a 100Mb/s 
wireless local area network for of- 
fices and meeting rooms. 

The technology they used (later 
to become WiFi) was based on mul- 
tiple carriers, all transmitting part of 
the data stream and is called OFDM 
(Orthogonal Frequency-Division 
Multiplexing). 

The team built on the idea that 
FFT technology could be used to 
divide up the spectrum in such a way 
that the severe and complex reflec- 
tions found inside buildings could 
be compensated for at the receiver. 

The development effort involved 
many CSIRO scientists in associa- 
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CSIRO Fellow, Dr John O’Sullivan and a prototype of the phased array feed 


being developed for ASKAP. Dr O’Sullivan also led the CSIRO team that 
developed 802.11a or WiFi Photo: Chris Walsh, Patrick Jones Photographic 


Studio 


tion with Macquarie University and led 
to an Australian patent in 1992 anda 
USA patent in 1995. 

These patents covered the technol- 
ogy behind the wireless transmission, 
not the idea of wireless networking 
itself as believed by many people. 

With more development and an 
overseas promotional campaign, 
OFDM was eventually adopted as the 
basis of the IEEE 802.11a standard 
in 1999. 

The early implementations of WiFi 
were hampered by the level of semi- 
conductor technology available at the 
time, as the digital processing power 
required was bulky and consumed a 
lot of power. Now everything can be 
packed into a few integrated circuits 
using very little power. 

This is another example of a tech- 
nology which needed the ongoing 
march of semiconductor development 
to make it a practical reality. 

From 2000 to 2009 WiFi saw an 
enormous take-up but most vendors 
implementing the standard were ignor- 
ing the CSIRO’s patents. 

The result was increasing litigation 
against companies such as 3Com, 
Asus, Belkin, D-Link, Fujitsu and 
Toshiba. 

In response, the industry formed 
a single heavyweight group includ- 
ing HP, Apple, Intel, Dell, Microsoft 
and Netgear in an effort to quash the 
CSIRO’s claims. 


Fighting this case was a high 
stakes gamble undertaken in foreign 
courts with legal costs running into 
many tens of millions. 

Full credit is due to the tenacity of 
the CSIRO in pursuing this strategy 
as a loss would have been very 
expensive. 

As most Australians know, the 
CSIRO did have a win in 2009, with 
a number of manufactures agreeing 
to pay royalties. 

Bolstered by this the CSIRO is 
now pursuing other companies and 
is steadily reaching agreement on 
royalties. 

The terms of the agreements are 
confidential but they are expected to 
bring hundreds of millions of dollars 
to the CSIRO who will invest it in 
new and innovative projects within 
Australia. 

Dr O’Sullivan has since retired and 
has been made a CSIRO Fellow- a 
great honour. 

To date, over one billion WiFi 
chipsets have been manufactured. 

When asked if he was surprised 
by this success, Dr O’Sullivan replied 
“Well not completely. We thought it 
could be big but | am blown away 
by how big.” 

“Nowadays when | see the amaz- 
ing number of portable and mobile 
devices | have to think that even 
my rosiest predictions have been 
exceeded!” 


siliconchip.com.au 


If you want to know what it is like driving to the Murchison 
SKA site, staring at this photograph for four hours is a fair 
approximation — but you will still miss out on the bumps, heat 
and the dust. Photo credit: Paul Bourke and Jonathan Knispel. 
Supported by WASP (UWA), iVEC, ICRAR, and CSIRO. 


ponents required for today’s radio telescopes. 


ASKAP technologies 


It is not possible to talk at length about the technical 
details of the SKA because design decisions and funding 
arrangements are still being made. It is not even certain 
what antennas and frequencies will be included in the final 
design and anyway, there will undoubtedly be changes in 
direction as the project progresses. It is much easier to talk 
about the technology being used in the ASKAP project as 
that is already underway. 

Currently the ASKAP project has installed nine dishes in 
the Murchison, with another in Warkworth, New Zealand 
to give a long baseline of 5,500 kilometres. When finished, 
the telescope will display an amazing array of technologies, 
mostly developed in Australia. 

The data stream starts with the 188 pixel sensors at the 
focal point of each telescope. These will produce an enor- 
mous 1.9 Terabits/second resulting in a total data stream 
of 72 Terabits/second from all 36 dishes. To put this into 
perspective, it is estimated that the world’s current total 
internet traffic is only 20 Terabits/second. This is for the 
ASKAP project alone, the SKA telescope will generate more 
than a thousand times this rate. 

The data stream from each telescope is carried via an 
18-fibre optical ribbon cable to a rack of equipment called 
a Beamformer, with one of these for each telescope. The 
output of each of these goes to more electronics which 
correlate and further reduce the data streams. 

The processing requirements are enormous with one 
Peta operations per second (that is one thousand million 
million operations per second) needed to reduce the total 
data stream to 40Gb/s. 

This is still a very high data rate and it will be piped via 
fibre cable to Perth for processing. 

The federal government has made a grant of $80 million 
to build a supercomputer facility in the suburbs of Perth 
to process this data stream. The facility will be known as 
the Pawsey High Performance Computing Centre for SKA 
Science and it will rival supercomputer facilities overseas. 
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Its starting capacity will be 100 teraflops, later rising to one 
petaflop as demand increases (a teraflop is one million mil- 
lion floating point calculations per second and a petaflop 
is a thousand teraflops). 

After this processing effort, the data stream will have 
been reduced to the equivalent of one DVD every two sec- 
onds. This data will be stored in disk arrays at the Pawsey 
facility for later retrieval and analysis by researchers across 
the world. 

Remember, this is just for the Australia’s pathfinder 
telescope (ASKAP). The amount of data from the Square 
Kilometre Array will be many, many times this. 


SKA site selection 


As mentioned before, the competition for hosting the 
SKA is between South Africa and Australia/New Zealand. 
South Africa is also pulling out all the stops in an effort to 
attract the project. It has proposed the Karoo Desert in the 
Northern Cape as the preferred site for the SKA and has 
joined in partnership with eight neighbouring countries 
in its bid. 

Not to be outdone in proving its capabilities, South Africa 
has proposed the MeerKAT, a 64-dish array that it claims 
will be the “largest and most sensitive radio telescope in 
the southern hemisphere until the SKA is completed.” 

This is an enormous investment for the country; the 
money allocated to their overall SKA bid is many times 
the current annual budget of the country’s main research 
organisation, the NRF, and a significant component in the 
nation’s finances. 

In conducting this international competition the interna- 
tional SKA project is also striving for a win/win outcome 
for all participants. 

An important feature of this contest is that both telescopes 
and the SKA will have differing characteristics, so none 
will be made directly redundant when future decisions 
are made. Regardless, there is still a lot of money being 
invested in this area of science. 

The two countries made their final submissions to the 
project’s site selection committee in September and now 
they have a nail biting wait for the decision. An independ- 
ent SKA Science Advisory Committee will evaluate the 
bid documents which represent eight years of work and 
announce the decision in late February 2012. 

So stay tuned for the big announcement. se 
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Camera Stabilizing Systems 


"=ADICAM A TE PS 
STEADI four OFSTHESMOUIES 


Part Two - 
by Barrie Smith 


Seemingly unable to stop inventing more technology, Garrett Brown 

developed Steadicam® into more and more models. He then came up 
with radical ways of moving a camera above and across a sports field, 
down into a pool as a diver descends and tracking with swimmers as 


they move from one end of the pool to the other. 


hese days there seems to be 
i a Steadicam for almost every 
need, user and budget. 

Way down the bottom of the list is 
the Merlin model that is tailored for 
camcorders that weigh between 200g 
and 2.2kg. 

Shaped as a hinged, curved tube that 
weighs less than a can of Coke, Merlin 
can be handheld or attached to a vest. 
It is priced at around $1000. 

Steadicam Pilot resembles a ‘junior’ 


To satisfy the need 
for a low cost 
stabiliser, Garrett 
Brown came up 
with the Merlin 
model, suitable 
for camcorders 
that weigh between 
200g and 2.2kg. If 
fitted, the camera’s 
internal stabiliser 
must be switched 
off as it can 
introduce delays in 
panning and tilting. 
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Steadicam in its setup and appearance, 
based around the vest, iso-elastic arm 
and sled. It can carry a camera weigh- 
ing between 900g and 4.5kg. 
Another current model is one that 
Brown admits to thinking about in his 
early inventive beginnings. Steadicam 
Tango is a novelty in that, although 
based on the vest, 
arm and sled, the 
visible ‘extra’ is a jib 
arm that can 


Steadicam Pilot 
incorporates the 
vest, iso-elastic 
arm and sled. It 
can Carry a 
camera weighing 
between 900g 
and 4.5kg. 


rise from floor level to ceiling height. 
It’s also able to make 360° pans with 
+90° tilts all around. Camera weight 
range: 2.3 - 11kg. 

Amazingly, there is even a budget 
Steadicam made for mobile phones 
that shoot video. Amateur camcorders? 
Maybe soon. Price: $US179. 

The top models are the 
Ultra 2 and Ultra 2c, 
used by high end opera- 
tors around the 


Top of 
the Steadicam range 
models are the Ultra 
2 and Ultra 2c, 
which 

can support 
5.4-31.7kg of 
camera. 
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world. They can carry 5.4 to 31.7kg of 
camera. Price: around $US66,000 with 
“all the bells and whistles.” 

Video at: www.lemac.com.au/video/ 
Steadicam.mov 

It seems the sky is the limit for ex- 
tensions of the Steadicam principle as 
the camera can now soar above sports 
grounds and dive deep into Olympic 
pools. 


SkyCam 


According to one of his Australian 
associates “Garrett just can’t stop 
inventing!” 

Having totted up 50 patents world- 
wide for camera-associated inven- 
tions, devices like Steadicam, Mo- 
byCam, DiveCam, MoleCam, a new 
creation, SkyCam, earned him a 2005 
Academy Award nomination. As with 
Steadicam, the idea for SkyCam was 
born on a film set. 

During the shooting of the Little 
House on the Prairie TV series, Brown 
had the idea of a camera that could fly 
high above the action and move freely 
in a large three dimensional space. 

So it was in 1984, the first use of 
aerial cable technology for motion 
pictures was seen, on the set of Birdy, a 
movie about a young Vietnam veteran 
whoreturns home obsessed with birds. 

SkyCam is now a commonplace 
element in any sports coverage, first 
appearing in February for NBC’s 2001 
football coverage. 

In operation, SkyCam resembles a 
flying Steadicam, able to support a 
stabilised camera, thanks to a cable- 
rigged support. Whereas Steadicam is 
limited by the movement of the human 
operator, the range of SkyCam’s move- 
ment seems boundless. 

The crew is a SkyCam pilot plus a 
camera operator and assistants. The 


pilot moves the rig through space, as 
the operator moves the camera on its 


remote head. They sit side by side i 


and work closely together. 

Three components drive SkyCam: 
the central computer control, the 
spar (or central support and counter- 
balanced camera column) and the reel 
(motor drive and cables). These com- 
ponents are linked through the use of 
a highly complex fibre optic network. 
Each of the three parts works in tan- 
dem to move the supported camera to 
virtually any location and at any angle. 
It is the only stabilised camera system 
that can unobtrusively fly anywhere 
in a defined three-dimensional space. 

SkyCam rides on four cables. These 
are made from a braided Kevlar- 
jacketed single mode optical fibre 
with conductive copper elements and 
capable of supporting 270kg. 

Each is attached through a ring at 
the top of a tall tower or mounting 
platform of some kind, up in the air. 
Basically, the higher you can mount 
the four wires and farther from each 
other you can place them, the larger 
the three dimen- 
sional space it 
can work in. 

Each cable car- 
ries fibre-optic 
signalling from 
the camera opera- 
tor. The SkyCam 
pilot operates 
the spooling out 
and taking up of 
each. The degree 
of slack and take 
up is what deter- 
mines the height 
of SkyCam, with 
a computer en- 
suring they stay 


(Inset): Steadi- 
cam Tango 
monitor. 


Steadicam 
Tango has 
a jib arm that 
cranes from floor 
to ceiling, making it 
the near-perfect 

production ju 
tool. 


locked together. 

Each reel is a cable 
spool with 3.4kW 
motor and disc brake 
with its own com- 
puter, capable of .01 
inch positioning res- | 
olution. 

The camera’s view 
itself is operated by 
remote head technol- 
ogy, handling focus, 
lens aperture and @ 
zoom; the link is 


SkyCam resembles a flying 
Steadicam, able to support 
a stabilised camera, thanks 
to a cable-rigged support. 
The original patents have 
now expired. 
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by radio and an auto-ranging dish mounted near the top 
of an arena. 

It is driven by a Windows XP computer that provides 
camera flight and video control and obstacle avoidance. 

SkyCam was acquired by Winnercomm, Inc in 2004 
and was then taken over by the parent company of the 
Outdoor Channel in 2009. 

“SkyCam” is a trademarked name, and properly refers 
to one company and their equipment. However, with 
the expiry of the original patents, other companies have 
entered the market and the term is mistakenly used as a 
generic reference for any cable-controlled camera system. 
Fox Sports refers to their system as the DLP Ultimate 
Picture Cam. 

SkyCam and systems like it have been in limited use 
since the mid 1980s when the technology was first pat- 
ented but until the mid 1990s, progress was slow due to 
limitations in computer and servo motor technology. 

All SkyCam patents have now expired, except one “quite 
valuable one” from 2000. There are about “half a dozen 
clones” scattered around the globe. 

Watch the demo at www.skycam.tv/folders.asp? 


action=display&record=3 


MobyCam 
The world saw MobyCam splash into the pool at the 


Steadicam Smoothee... a 
budget Steadicam made 
for the rest of us! 


Barcelona Olympics in 1992. 

Enclosing a video camera, the 60cm long submarine 
housing travels between lanes four and five (closest to 
the top-seeded swimmers) on the black line at the bot- 
tom of the pool. The camera’s progress is controlled by a 
mechanical pulley system. According to Brown, this kept 
the system simple and less likely to startle any “jumpy 
electrical inspectors” that might have kept MobyCam out 


Meeting Garrett Brown at Sydney 
SMPTE, | asked him why he seems to 
have an almost compulsive need to invent. 

“Well it’s a serial issue, a serial prob- 
lem. It comes up because I’m in the 
habit of understanding that if you want 
something, the primary inventive act is 
discovering something that’s missing. If 
you can take for granted that something’s 
missing that you want, the act of inventing 
something is actually pretty joyful. 

It’s the follow up that can get painful. 
But the act of inventing something fre- 
quently isn’t as difficult as you’d imagine. 

In some cases it’s absurdly easy. The 
real trick is not skidding right on by. 
Let me show you an invention that | lug 
around with me that’s the perfect example. 

| love to invent personal things. My 
life is full of stuff that are one of a kind. - 

Now and then | need reading glasses if 
I’m in a dark restaurant. | hate lugging a 
glasses case around just to have reading 
glasses. So | decided | wanted my readin 
glasses in my wallet. 

So | came up with this item and paid 
a jeweller to build this thing. So | have it 
with me all the time. It slips into my wal- 
let and I’ve got very comfortable reading 
glasses and they do the job.” 

Once you've invented something, 
you've made a sample. Stateside or in 
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The Inventive Mr Brown 


Australia what are the problems of taking 
it to a patent stage? 

“Stateside there appeared recently a 
thing called the Provisional Patent that 
can be as primitive as you want. It’s the 
equivalent of the old game when we were 
kids. The folklore was that if you drew 
or wrote it up and you linked drawings 
and described it, then you mailed it to 
yourself, registered mail, you had at 
least established a date, which is a very 
imprecise process. 

The patent office’s Provisional Patentis § 
more or less the same thing: you write it 
up and illustrate it as well as you can and 
file one. I’ve fallen into the habit of doing 
that and | believe there are international 
things that are similar. 

So what you getis a year from that date. 
That establishes your date for whatever is 
in that package. A year later you have to file 
a regular patent or give it up. But at least 
it gives you a year to fuss with it and see if 
it’s valuable. 

| have been doing this long enough that 
| can pretty much do these myself, then 
hand them over to my long time attorneys 
and they just file them. 

With all my Steadicam stuff we almost 
always do a provisional patent. And that’s 
not terribly frightening, so | would recom- 
mend to anybody who has the bug to invent 


and they think it’s ‘date sensitive’, if they 
want to control the date. 

Humans are always inventing stuff. If it’s 
in the wind somebody will come up with it. 
But! don’t even bother searching them. | just 
control the date, then decide how valuable 
it is, then if the real date comes around a 
year later, you have to file it internationally 
and the whole bit. 

And it is an enormous pain in the ass 
— patents. The US patent laws are under 
attack by businesses because they want it 
less inventor-friendly and more business- 
friendly. The laws are about to change. It’s a 
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MobyCam is 

a 60cm long 
submarine housing 
that encloses a 
video camera 

and travels at 

the bottom of 

a competition 
swimming pool. 


of the pool in Spain. As operator, Brown estimates he 
drove it 30km in Barcelona. 

To see a MobyCam video go to www.youtube.com/ 
watch?v=MSAG861sr2A 


DiveCam 


This device appeared in 1996 at the Atlanta Olympic 
Games, 

It’s an air-filled tube carrying a wide-angle lens camera 
which rides up and down on rails, pulled along by a wire 
and a pulley. Camera tilt is controlled remotely as it drops 
and the entire tube can be panned, both actions handled 
by the operator’s joystick. 

At the exact moment the diver leaves the board, an op- 
erator releases a wire, allowing the camera to drop. Thanks 
to gravity, both reach the water at the same time, traveling 


at approximately 
40km/h, to deliv- 
er viewers a side 
view of the diver 
hitting the water. 
The camera is also 
remotely control- 
lable to pan up or 
down slightly. 
The operator 
watches the pelvis 
of the swimmer on 
a monitor. No other 
body part will do: 
there’s no point 
in watching the 
head or the legs, as 
they’re moving too 


quickly, depend- | 


ing on the dive 
being performed. 
You can see a 
demo at www.you 
tube.com/watch?v 


=DDped9n5_vk 
se 


Feeling the need for reading spectacles 
that he can carry in his wallet, Brown 
came up with his version of a pince- 
nez. He admits to hating the need to 
lug a glasses case around “just to have 
reading glasses. So I decided I wanted 
my reading glasses in my wallet.” 


hideous situation for a lone inventor. | have 
50-60 patents. Some of them have expired. 
The original patents on the Steadicam and 
the SkyCam have all expired. Which is a 
shock. 

You can’t renew a patent but all the im- 
provements you’ve made are patentable. So 
people are free to make the original primitive 
Steadicam. There are 40 of those in the 
world. But they’re not free to make anything 
based on our improvements. And those we 
go after in countries where we have taken 
out those patents. 

When | got my first patent, which was 
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issued in 1977, for a Steadicam, | looked 
at the expiration (sic) date and | thought to 
myself, this will run until I’m 53. I'll probably 
be dead by then! 

Well the date came up and | was very 
much alive and very shocked to see that 
thing expire. But that’s the way the system 
works. You get your monopoly briefly.” 

What are the challenges in taking to the 
next step? To make a model and then go to 
manufacture? 

“First of all, you rely on the inventive qual- 
ity of the idea. If it’s really invented, which 
means you have some property in that. We 
call it laughingly ‘intellectual property’. And 
if the idea is valuable. 

Is what you wanted valuable to somebody 
else? If you're inventing because you want 
one, that’s a brilliant motive. And frankly if 
you want it, it’s statistically likely there are 
lots of other people who want it. 

But don’t invent for money because 
that’s a very slippery slope. If you imagine 
somebody else might want it but you don’t 
necessarily want it, you’re in big trouble. 

Then watch out of course for all the 
predatory people who lurk around looking 
for opportunities. You'll see ads ‘Let us 
market your invention’, they'll tell you. Most 
of those, if not scams, are very unimpressive 
in terms of results. 

If | were using the glasses for an example | 
would take thatto manufacturers and try and 
find who is the friendliest soul who makes 


First seen in 1996 in Atlanta, Divecam 
tracks the path of a high diver 
plunging into the pool, traveling at 
approximately 40 km/h. 


something closest to what you have 
come up with and what manufacturer 
would benefit from making this. 

And then make a frontal assault on 
these guys. And the first thing they’re 
going to say is ‘No we’re not interested.’ 

Or they want you to sign a non- 
disclosure agreement to prevent them 
from being sued if they do anything that 
may be similar. In some cases you have 
no choice but to sign it. But the second 
part of this package is that you have to be 
willing to spend alittle dough. If inventing 
is on your mind, think of it as a hobby. 

If your hobby was antique cars you'd 
spend money on it. If your hobby was 
fishing you’d spend money on it. But 
people are astoundingly reluctant to 
spend their own dough on an invention. 

So you should spend money to get the 
prototype built well. A machinist is your 
best friend. You come in with a sketch 
and he’ll build you something. 

File a Provisional Patent. One step at 
a time. But spend your own dough on 
it. That’s a sign of how serious you are. 

Inventing is actually a lovely hobby. 
Seriously it is. If you start to populate 
your life ... my boat, everything is full of 
one of a kind stuff. It’s really fun. 

So you have the joy of owning it, what- 
ever itis and you may have the prospect 
of making some money. 

But do it in that order: own one first.” 
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Digital 
Audio Delay 


ooo WHOS (Ne SOME and DIGITS imio 
Heniect “TID Sue" 


Do you have a large plasma or LCD TV set and a home-theatre 
system? If so, you may have problems with sound and picture 
synchronisation (lip-sync). This Digital Audio Delay unit allows 
you to get the picture and audio perfectly matched. 


IP SYNC PROBLEMS can occur 

because modern TVs do a lot of 
video processing before the signal 
gets to the screen. Some sets (usually 
100Hz or 200Hz types) can delay the 
picture by several hundred millisec- 
onds. If you’re using the TV’s internal 
speakers, it will delay the sound by an 
appropriate amount so that they match 
but if you’re using external speakers 
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for better sound quality, this won’t 
necessarily be the case. 
Synchronisation problems are usu- 
ally evident if you’re connecting a 
DVD/Blu-ray player to the TV using a 
component video or composite video 
cable (ie, an analog connection) and 
feeding the sound direct to your home- 
theatre system. Sound sync problems 
can also occur with earlier HDMI 


By NICHOLAS VINEN 


systems but note that the HDMI 1.3 
standard introduced automatic audio 
synchronisation to solve this problem. 

Some DVD/Blu-ray players, home- 
theatre amplifiers and set-top boxes 
also have built-in audio delays but 
they sometimes don’t provide a long 
enough delay or a fine enough adjust- 
ment to get the synchronisation just 
right. By contrast, this unit provides 
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INFRARED 
REMCON INPUT 
(IRD1) 


AMPLIFIER 
(ICéa/b) 


TOSLINK 
RECEIVER 


168IT SERIALTO- 
PARALLEL 

ADDRESS LATCH 
(IC3, IC 4) 


512K x 8 BIT 
STATIC RAM 


TOSUNK 
TRANSMITTER 


OUTPUT 
BUFFER 
(ICéd/e/f} 


8MHz CRYSTAL 
OSCILLATOR 
(IC5c/d) 


Fig.1: block diagram of the Digital Audio Delay. The incoming audio signal comes in either via coax to CON2 (and is 
then amplified) or is fed in via a fibre optic cable (TOSLINK). S1 selects between the two. IC8 recovers the clock signal 
and then the data and clock pass to microcontroller IC1. This buffers the audio in external SRAM IC2, with IC3 & IC4 
used to select the storage address. The delayed audio is then simultaneously output via a TOSLINK transmitter and 
buffered RCA coax output (CON3). The crystal oscillator is used by IC1 to generate its instruction clock. 


an adjustable delay from 20-1500ms in 
10ms steps. It can handle Dolby Digital 
(AC3), Digital Theatre System (DTS) 
and linear PCM audio with a sampling 
rate of up to 48kHz. That covers most 
video recording media and broadcasts. 

The unit can accept either an S/PDIF 
or TOSLINK digital audio input and 
because the delay is done digitally, it 
won’t affect sound quality. You set the 
delay once using a universal infrared 
remote control and it remembers it 
from then on. The delay can be tem- 
porarily “defeated” (switched off) 
using the remote control when it isn’t 
required (by pressing the mute button). 

It wasn’t possible for us to check it 
with all available multi-channel audio 
formats (there are quite a few) but most 
should work. The main restriction is 


The unit can accept 
either an S/PDIF (coax) 
or TOSLINK digital 
audio input, with a 
slide switch used to 
select between them. 
The delayed signal is 
then fed to a home- 
theatre amplifier or to 
a stereo DAC (digital- 
to-analog converter) to 
drive a conventional 
hifi audio amplifier. 
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the data bit rate; our design can han- 
dle up to 2.3Mbit/s. For example, we 
haven’t tried it with Dolby Digital Plus 
or DTS-ES but they should be within 
its capabilities (depending on the exact 
encoding the player uses). 

In reality, the upper limit is actually 
higher than 2.3Mbit/s but note that 
the unit is not fast enough to handle 
96kHz linear PCM (eg, on DVD audio 
discs) which is over 4Mbits/s. 


Operating principle 

Digital audio from CD, DVD and 
Blu-ray players is transmitted using 
a protocol called S/PDIF, for Sony/ 
Philips Digital Interconnect Format. 
The optical version, developed by 
Toshiba, is called TOSLINK (see the 
accompanying panel for a detailed 


9-12V DC 


+~@)-- 


S/PDIF 
Out Out 


TOSLINK 


description of the S/PDIF format). 

This circuit is partly based on pre- 
viously published audio projects, the 
most recent being the SportSync (May 
2011). However, that project delayed 
an audio analog signal by using a micro 
to digitise it, then delaying the digit- 
ised signal and converting it back to 
analog audio using the micro’s internal 
digital-to-analog converter. However, 
we cannot use the same method here 
because we are delaying a digital audio 
stream — see Fig.1. 

The problem here is that, ideally, 
we need to delay the raw S/PDIF 
stream to preserve it in its entirety. 
But virtually all S/PDIF receiver ICs 
split the raw data into separate audio 
and data streams, which appear at pins 
12 & 15-18 in the case of the Texas 


S/PDIF 
In Select In 


=< 
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External SRAM sample blocks are 112 bytes each (16 frames x 7 bytes), 524,160 bytes total. 


DATA 
CONVERTER 
INTERFACE 


IC1 (dsPIC MICRO 


CIRCULAR STORAGE BUFFER 
(4680 x 112 byte blocks) 


CIRCULAR 
PLAYBACK BUFFER 
(8K bits raw S/PDIF data) 


CIRCULAR 


RECORDING BUFFER 
(8K bits raw S/PDIF data) 


DATA 
CONVERTER 
INTERFACE 
(OUTPUT) 


Local RAM buffers are 2K bits = 256 bytes each, 2K bytes 


total plus 586 bytes (4680 bits) to store preamble info. 


Fig.2: the general audio buffering arrangement. S/PDIF serial data is received by the DCI peripheral and placed into 
one of two DMA buffers. These are then copied into one of four local RAM buffers (the data is aligned at the same 
time). The main program loop then decodes the S/PDIF data and copies it into an SRAM block which is later retrieved 
and re-encoded into one of four output buffers. These are then copied into the outgoing DMA buffers by an interrupt 
handler and converted into a serial stream again by the output section of the DCI module. 


Instruments DIR9001 we are using 
here. We would need a bigger micro 
(inevitably a surface-mount type with 
more pins) in order to reconstitute the 
S/PDIF stream from these separate 
data streams. 

So we looked for another way. While 
it is not documented in the data sheet, 
the DIR9001’s system clock output 
(SCKO) signal is in phase with the 
incoming S/PDIF stream. This clock 
is generated by a voltage controlled 
oscillator (VCO) which is part of a 
phase-locked loop (PLL). So we use 
the system clock output to allow the 


micro to receive and delay the S/PDIF 
raw data stream. In fact, we don’t use 
any of the output data streams from 
the DIR9001. We really just use its 
PLL and VCO. 

By tying its PSCKO and PSCK1 pins 
to ground, we set the system SCKO 
clock to 128 times the sample rate, 
typically 48kHz, giving a frequency of 
6.144MHz. The biphase-coded S/PDIF 
data is clocked at this same rate so the 
SCKO rising edges coincide with each 
possible level transition in the S/PDIF 
data stream. 

As a result, the falling edges occur 


Supported formats: Linear PCM up to 48kHz, Dolby Digital (AC-3), DTS and similar 


compressed formats 


Input: S/PDIF coaxial or TOSLINK, selectable by rear-panel switch 

Outputs: S/PDIF coaxial and TOSLINK (both available simultaneously) 
Delay range: 20-1500ms in 10ms steps; set using a universal remote control 
Power supply: 9-12V DC, 150mA plugpack 
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when the data is in a stable state (low 
or high) and with the micro set to 
sample the raw S/PDIF data on these 
edges, the resulting data is an exact 
replica of the incoming bits. To avoid 
extra complexity, we also use the 
clock recovered from the incoming 
S/PDIF data stream to clock the out- 
going delayed data. 

Having received the audio data, the 
micro feeds it into a static RAM buffer 
for a set period before it is retrieved 
and output. To delay the raw data 
stream by one second we would need 
6.144MHz x 1s = 6.144Mbit of storage. 
But we’d rather use a 4Mbit (512KB) 
SRAM chip since these are cheaper 
than 8Mbit SRAMs and are available in 
easier-to-solder packages (and require 
one less address line). 

Our solution is to decode the bi- 
phase mark coding (BMC) and store 
the decoded data in RAM. It can then 
be re-encoded after being read back 
and before transmission. 

This more than doubles the amount 
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of data that can be stored in the buffer; 
each 128-bit S/PDIF frame decodes to 
56 bits of data (we discard the pream- 
bles and re-insert them later) for an 
increase in memory usage efficiency 
of 129%. 

With this method, a 512KB SRAM 
fits over 1.5 seconds worth of data 
at the typical rate (6.144MHz). The 
encoding and decoding can be done 
with RAM table lookups and since 
the micro saves a lot of time storing 
and retrieving less data, overall this 
method is faster too. 

The SRAM is used as a circular 
buffer — see Fig.2. Decoded data is 
constantly being written to it, start- 
ing at the lowest address and working 
its way upwards and then wrapping 
around once it reaches the top. Play- 
back occurs from a different position 
in the buffer and proceeds in a similar 
manner. The difference between the 
recording and playback addresses 
determines the delay. 

Since the number of frames and thus 
the number of bits to delay depends on 
both the delay time set and the incom- 
ing data rate, the difference between 
the addresses is computed based on 
the rate at which incoming buffers are 
being filled. When this rate changes, 
this is automatically re-calculated. The 
micro’s 8MHz clock (from an external 
crystal oscillator circuit) is used as the 
reference frequency, to calculate the 
absolute time between buffers. 

The delay time is set by remote 
control and is stored in flash memory 
so that it doesn’t have to be reset each 
time. The delay can be temporarily 
cancelled or re-instated with a single 
button press on the remote control. 


Operation details 


Referring again to the block diagram 
(Fig.1), for S/PDIF over coax, the signal 
goes to CON2 and is amplified to 3.3V 
peak-to-peak. It then passes through 
switch S1 to microcontroller IC1 and 
also to S/PDIF decoder IC8 for clock 
recovery (ie, SCKO). With S1 in the 
other position, the TOSLINK input 
(RX1) is selected instead. 

Microcontroller IC1 stores the in- 
coming data in 512KB SRAM IC2, 
using two 8-bit latches (IC3 & IC4) to 
select the appropriate storage address. 
The unit is controlled via infrared re- 
ceiver IRD1. This sends the raw RC5 
protocol data to microcontroller IC1 
which decodes it. 

After having spent an appropriate 
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Parts List 


1 PCB, code 01212111, 103 x 
118mm 

1 low profile instrument case, 140 
x 110 x 35mm (Jaycar HB5970, 
Altronics H0472) 

1 universal remote control (eg, 
Altronics A1012 or Jaycar 
AR1729) 

1 front panel PCB, code 
01212112, 108 x 30mm 

1 rear panel PCB, code 
01212113, 108 x 30mm 

2 100uH axial inductors (L1 & L2) 

1 8MHz HC-49 crystal (X1) 

1 PCB-mount DC socket (CON1) 

1 PCB-mount right-angle slide 
switch (S1) (Altronics S2070) 

2 switched RCA sockets, black 
(CON2, CONS) 

1 3-pin header (2.54mm pitch) 
and shorting block (LK1) 

1 TO-220 micro-flag heatsink 
(Jaycar HH8502, Altronics 
H0630) 

1 M3 x 10mm machine screw 

1 M3 nut 

1 M3 washer 

1 8-pin DIL socket 

2 14-pin DIL sockets 

2 16-pin DIL sockets 

1 28-pin narrow DIL socket 

1 32-pin DIL socket 

4 No.9 x 6mm self-tapping screws 

1 300mm length 0.7mm diameter 
tinned copper wire 


Semiconductors 

1 dsPIC33FJ64GP802 or 
dsPIC33FJ128GP802 16-bit 
microcontroller programmed 
with 0121211A.hex (IC1) 

1 AS6C4008 4Mbit SRAM (IC2) 

2 74HC595 octal serial-to-parallel 
latch ICs (IC3, IC4) 


amount of time in SRAM buffer IC2, 
IC1 then retrieves the audio data and 
sends it to TOSLINK transmitter TX1 
and also via buffer IC6 to the coax 
output, CON3. 

An 8MHz crystal oscillator provides 
timing for microcontroller IC1. IC1 
uses an internal PLL to generate its 
40MHz instruction clock, which is also 
used to compute the audio delay time. 


Circuit description 
Refer now to the circuit diagram 
(Fig.3). This shows the operation 


1 74HCOO quad NAND gate 
CMOS IC (IC5) 

1 74HCU04 unbuffered hex 
inverter CMOS IC (IC6) 

1 LM393 dual low-power 
comparator (IC7) 

1 DIR9001 S/PDIF decoder IC 
[TSSOP-28] (IC8) 

1 TOSLINK transmitter (TX1) 
(Jaycar ZL3000, Altronics 
Z1603) 

1 TOSLINK receiver (RX1) (Jaycar 
ZL3003, Altronics Z1604) 

1 infrared receiver (IRD1) (Jaycar 
Z1611A, Altronics ZD1952) 

1 7805 5V 1A linear regulator 
(REG1) 

1 LM3940IT-3.3 3.3V 1A low- 
dropout linear regulator (REG2) 

1 1N4004 1A diode (D1) 

3 1N4148 signal diodes 
(D2-D4) 

1 3mm green LED (LED1) 

1 3mm yellow LED (LED2) 


Capacitors 

4 100uF 16V electrolytic 

1 47uF 25V electrolytic 

1 10uF 16V tantalum or SMD 
ceramic (3216/1206) 

1 150nF MKT 

15 100nF MKT 

1 68nF MKT 

1 4.7nF MKT 

2 100pF ceramic 

2 33pF ceramic 


Resistors (0.25W, 1%) 
1 1MQ 2 3002 
2 100kQ 1 2400 
3 10kQ 11100 
1 2.2kQ 2 1002 
1 1kQ 1 820 
2 6802 2 102 


in greater detail. The S/PDIF signal 
from CON2 is AC-coupled by a 100nF 
capacitor and applied to the input of 
CMOS inverter IC6a which is operated 
in linear mode using 10kQ and 1009 
feedback resistors. Diodes D2 and 
D3 clamp the signal voltage in case 
a higher-level signal is accidentally 
applied to CON2. The 82Q resistor 
to ground, in combination with the 
loading of the amplifier, provides the 
correct 75Q termination. 

In the past, we used a 3002 resistor 
here, the assumption being that 3009 


DECEMBER 2011 29 


IC6: 74HCU04 


+5V  TOSUNK 


RX1 
TOSLINK 
RECEIVER 


Si 


$¢ DIGITAL AUDIO DELAY 


30 SILICON CHIP siliconchip.com.au 


REG2 LM3940IT-3.3 REG1 7805 a D1 1N4004 


+3.3V ETRE POAN ee Kl uA + 9V-12V 
OU! IN WUT HNI | Iw 
100nF eae UT 
ji IC5: 74HC00 
> 14 1 5 = 
3eficsal_teficsb 
—7 


100k 
RBIS! 
100k 
RB3' 
+3.3V we 
xı 
100nF pale’ 
f 
3) e TOSUNK 
| OUTPUT 
1 
ICéd 
9 \ S58 > g 
ICée CON3 
Ionan 3400 S/PDIF 
; OUTPUT 
ICéF 
13 ; 19 110 
A; 
ICéc 
5 > 6 
IC5: 74HC00 D1: 1N4004 D2, D3, D4: 1N4148 
M 


a pee — (el ee 
A K A K 


7805, LM3940IT-3.3 


IRD1 


Fig.3: the complete circuit for the Digital Audio Delay. Digital audio is fed in via TOSLINK receiver RX1 or via S/PDIF 
input CON2 (coax). The CON2 signal is amplified by IC6a & IC6b and fed to switch S1 which then selects between the 
two digital inputs. S/PDIF decoder IC8 is used to recover the clock signal. Microcontroller IC1 runs the show, buffering 
the audio data in SRAM IC2. IC3 & IC4 drive 16 out of 19 address lines and are controlled by serial signals from IC1. 
After a suitable delay, the audio is sent from IC1 to TOSLINK transmitter TX1 and via buffers IC6d-IC6f to CON3 for 
coaxial output. Infrared control is handled by IRD1 while LED1 & LED2 show status. 
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What Are SPF And WOSsunle 


The acronym S/PDIF (or SPDIF) stands for Sony/Philips Digital 
Interface. Basically, itis a standardised serial interface for transfer- 
ring digital audio data between consumer-level equipment such as 
DVD and CD players, DAT and DVD recorders, surround-sound 
decoders and home-theatre amplifiers. 

S/PDIF is very similar to the AES3 serial digital interface 
used in professional recording and broadcasting environments. 
In operation, each digital audio sample (16-24 bits) is packaged 
along with status, control and error-checking information into a 
32-bit binary word. This is then modulated or encoded into a serial 
bitstream using the Biphase Mark Code (BMC). 

BMC involves combining the data bits with a clock signal of 
twice the data bit rate, in such a way that a binary “1” results in two 
polarity reversals in one bit period, while a binary “0” results in a 
single polarity reversal. This double bit-rate signal is self-clocking 
at the receiving end and has no DC component. 

The BMC encoded serial bitstream is then transmitted as 
a 400mV peak-to-peak signal along a single 75-ohm coaxial 
cable. In most cases, the cable connectors used are standard 
RCA or “Cinch” connectors, as also used for analog audio and 
composite video. 

Although originally developed for conveying linear PCM 
(LPCM) digital audio signals as used in CD and DAT audio, 
S/PDIF has also been adapted for conveying compressed digital 
audio, including Dolby Digital (AC-3), DTS and MPEG-2 audio. 

TOSLINK is essentially just the S/PDIF signal format converted 
into the optical domain, for transfer along optical-fibre cables. 
The accompanying table (see above) shows the most common 
domestic audio bitstream formats and the S/PDIF/TOSLINK 
bit rates for each one. Note that LPCM audio is rarely used for 
DVD-Video, because even a stereo audio track requires a BMC 
bit rate of 6.1Mb/s. 

Many current-model DVD players and recorders are provided 
with either coaxial S/PDIF or TOSLINK digital audio inputs and 
outputs, or quite often a mixture of both. Similarly, many home- 
theatre amplifiers are provided with coaxial S/PDIF and/or 
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TOSLINK inputs. This is also the case with many up-market PC 
sound cards. 

Fig.4 shows the S/PDIF protocol in detail. The data is transmit- 
ted with biphase mark coding (BMC). Compare the encoded data 
to the raw data shown above it. The BMC has a level transition 
between each bit and an additional transition in the middle if the 
data is a one (high). So essentially, it is a form of frequency shift 
keying (FSK). 

This results in a signal with an average voltage of half the 
peak-to-peak amplitude. Also, the clock and data are encodedina 
single stream, allowing transmission over coaxial cable. BMC data 
can be inverted without effect since only transition timing matters. 

The disadvantages are increased transmission frequency 
(twice the bit rate) and the hardware to recover the clock signal is 
somewhat complex, generally involving a phase-locked loop (PLL). 

The S/PDIF protocol consists of an endless sequence of 
“frames”. Each frame contains two sub-frames, which carry the 
biphase-coded audio samples for the left and right channels 
(multi-channel formats are explained below). 

Each sub-frame starts with a preamble which is not in BMC 
format (but has zero DC offset). Preambles “X” and “Z” are used 
to indicate the start of a left-channel subframe while preamble 
“Y” indicates a right-channel subframe. Without the preambles, 
it would be impossible to know where the data starts and ends. 

The following data consists of 24 bits of audio data (in some 
cases, the lowest four bits are used to store other information) 
plus four status bits. The “valid” bit indicates whether the preced- 


in parallel with 100Q is 75Q. But that 
assumes that the input to the inverter is 
held at “virtual ground”, which it isn’t 
(its output swing isn’t large enough). 

The output of IC6a is “squared up” 
by inverter IC6b and then fed to input 
RB2 (pin 6) of microcontroller IC1. 
The software sets this to be the DCI 
module data input. It also goes to pin 
20 of IC8 (RXIN) which generates a 
synchronised clock signal. 

If S1 is in the alternative position, 
the S/PDIF signal to IC1 instead 
comes from TOSLINK receiver RX1. 
It is powered from either 5V or 3.3V 
(depending on the receiver), as set by 
LK1. Its supply passes through an LC 
low-pass filter (1001H/100nF) since it 
is sensitive to supply noise. 

If a 5V TOSLINK receiver is used, 
the output is 5V peak-to-peak which 
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is clamped to 3.3V by IC1’s input 
clamp diode. The 6802 series resistor 
limits the current under this condi- 
tion to about 2mA. It also forms an 
(unwanted) RC filter with the input 
capacitance of both IC pins and stray 
PCB capacitance. This distorts the 
square wave but not enough to cause 
any problems. 


Clock recovery 

As explained earlier, IC8 is used 
solely to recover the clock of the S/ 
PDIF signal, allowing IC1 to sample the 
serial stream at the correct points. Its 
other functions (audio data extraction, 
status output, etc) are not needed and 
so none of its data outputs are used. 

IC8 requires a power-on reset (by 
pulling RST-bar low) and this is provid- 
ed by a 100nF capacitor, a pull-up 


resistor (inside IC8) and diode D4. 
Initially, the capacitor is discharged 
and so RST-bar is low. The capacitor 
charges via the internal 51kQ resistor 
and so eventually RST-bar goes high 
and IC8 operates normally. When the 
power supply is removed, the capaci- 
tor rapidly discharges via D4 and the 
process can then repeat. 

IC8 also requires a PLL filter from 
pin 22 (FILT) to pin 23 (AGND), com- 
prising two capacitors and a resistor. 
This is a “Type II” compensation net- 
work which limits the rate at which the 
voltage controlled oscillator’s output 
frequency changes. This stabilises the 
PLL so it doesn’t “hunt” around the cor- 
rect frequency or overshoot too much. 
For more information on Type II com- 
pensation networks, see page 3 of In- 
tersil Technical Brief TB417.1 (http:// 
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Fig.4: the S/PDIF digital audio format. Each frame takes 64 time slots and contains up to 24 bits of audio data and four 
status bits for each channel. The data is biphase mark coded and two preambles are added, to distinguish the two 
channels. There are 192 frames per block and the blocks repeat endlessly. 


ing data is an audio sample or something else while the “parity” 
bit allows transmission errors to be detected. 

There are 192 frames in each “block” and one block follows 
another. The start of the block is indicated by Preamble X (instead 
of Preamble Z). This allows the other two status bits, “user” and 
“channel” (channel status), to be interpreted as 24 bytes of data 
per channel. 

The channel status data is interpreted differently for S/PDIF 
(consumer) and AES3 (professional). In either case, it contains 
information such as the audio format, sample rate, channel rela- 
tionship and so on. The meaning of the “user” bits is application- 
specific. 


Multi-channel formats 

Formats such as Dolby Digital (AC3) and the Digital Theatre 
System (DTS) use digital audio compression. So despite the extra 
channels, the data rate is usually lower than linear PCM (see table). 
This data is normally transmitted in place of the audio samples 
with zeros to pad it out to the same size (and thus transmission 


pressed data and interpreting it accordingly; if itis treated as linear 
PCM, the result is loud static. Note that newer surround-sound 
formats such as Dolby Digital EX and DTS-HD use higher data 
rates that may in some cases exceed that of linear PCM. So 
the Digital Audio Delay unit may or may not handle them. 

Finally, Fig.6 shows how the data stream is carried by coax 
cable. The transmitter normally produces around 1V peak-to-peak 
but because the receiving end is terminated with 75Q (to match 
the cable impedance), this voltage divider reduces the received 
signal to around 0.5V. It therefore needs amplification before it 
can be treated as a standard digital signal. 


TRANSMIT 
NOMINALLY 
1.0-1.2V 
RECEIVE 0.5-0.6V 
(MIN. 0.2V) 
Zo = 752. 


Fig.5: S/PDIF is transmitted over 75Q coaxial cable with 
a nominally 1V peak-to-peak square wave, centred 


rate) as linear PCM. 


This relies on the home-theatre receiver recognising the com- 


www. intersil.com/data/tb/tb417.pdf). 

The desired output clock rate (128 
times the sample rate) is selected by 
tying the PSCKO and PSCK1 pins (pins 
13 & 14) to ground. The clock signal 
is available from pin 4 (SCKO) which 
is connected to pin 5 of IC1 (RB1), the 
DCI module clock input. 


SRAM interface 


Microcontroller IC1 interfaces with 
the AS6C4008 SRAM (IC2) using 14 
pins. RB4-RB11 form the 8-bit bidirec- 
tional data bus. The order of connec- 
tion doesn’t matter since the bits are 
always received in the order they were 
sent. Since RB4-RB11 are contiguous, 
the software can set or read them all 
in a few clock cycles. 

The three lowest address bits, AO-A2 
(pins 10-12), are controlled directly by 
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on OV. With correct 75Q termination, the receiver gets 
around 0.5V peak-to-peak. 


IC1 (pins 23-25, RB12-RB14). IC1 can 
therefore read or write eight bytes in 
quick succession. To access a different 
set of eight bytes, it sets the 16 remain- 
ing address pins (A3-A18) using octal 
serial-to-parallel latches IC3 & IC4. 
These are controlled with a 3-wire 
serial bus from IC1’s pins RB3 (pin 7, 
clock), RB15 (pin 26, data) and RA1 
(pin 3, latch). To set a new upper ad- 
dress, RA1 goes low and then 16 bits 
of data are output. The transmitted 
bits first shift into IC4’s latches and 
then pass from its Q7 cascade output 
to IC3’s serial input. When RA1 sub- 
sequently goes high, outputs QO-Q7 of 
IC3 and IC4 switch to the new address. 
Because the shifted data is held in 
separate latches (within IC3 & IC4) 
until RA1 goes high, the next address 
can be transferred while data at the 


previous address is being read/writ- 
ten. So while the serial addressing is 
slower than parallel addressing, in 
reality it doesn’t make much of a dif- 
ference to the access speed for large 
blocks of data. 

IC2’s WE-bar, OE-bar and CE-bar 
lines (pins 29, 24 & 22) control the 
read and write cycles. For a read, the 
address line states are set and then 
both OE-bar (output enable) and CE- 
bar (chip enable) go low. The value 
of that byte can then be read from the 
data bus. 

To write a byte, both the address and 
data line states must be set and then 
WE-bar (write enable) and CE-bar are 
brought low. After a brief period, the 
write is completed and these lines can 
go high again. 

To free up one of IC1’s pins, NAND 
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O1212111— 


oot E 


Digital 


Fig.6: follow this overlay diagram to build the PCB. Note that the wire links 
shown will not be necessary if the PCB supplied is double-sided. Set jumper 
LK1 to 5V for the Jaycar and Altronics TOSLINK receivers specified (the 
Altronics receiver can also run of 3.3V) and check the data sheet for other 


types. 


gates IC5a and IC5b drive the chip 
enable (CE-bar) line. These control it 
so that if either WE-bar or OE-bar go 
low, so does CE-bar. IC5b performs 
the NAND function and its output is 
inverted by IC5a, converting it to an 
AND operation. 

The other two sections of IC5, IC5c 
and IC5d, also function as inverters 
and form an oscillator with crystal 
X1. The 8MHz output is then used by 
IC1 to provide its 40MHz instruction 
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Audio Delay”: 


VIEWED FROM BELOW 


Fig.7: this diagram shows how the DIR9001 S/PDIF decoder IC is mounted on 
the copper side of the PCB - see text for details. If you inadvertently bridge 
two or more of the pins, the excess solder can be removed using solder wick. 


x 
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clock which is also used for timing 
the S/PDIF signal. IC1 has an internal 
crystal oscillator but it requires the use 
of two micro pins while an external 
clock source only ties up one. 


S/PDIF output 

IC1 routes its DCI serial output to 
pin 4 (RBO) which is connected to the 
input of TOSLINK transmitter TX1. 
Like RX1, its power supply has an LC 
low-pass filter to provide glitch-free 


operation. Most TOSLINK transmitters 
run off 3.3V so we haven’t provided a 
5V supply option in this case. 

The output signal also goes to the 
inputs of inverter stages IC6d-IC6f, 
connected in parallel for more output 
current as they drive a relatively low 
impedance (300Q). The 150nF capaci- 
tor AC-couples the output so that it is 
symmetrical about ground while the 
240Q and 110Q resistors reduce the 
signal amplitude to about 1V peak- 
to-peak. They also set the output 
impedance to 75Q, which matches the 
expected cable impedance. Unused 
inverter IC6c has its input connected 
to ground. 


User interface 


Infrared control signals are received 
by IRD1. Its power supply is low-pass 
filtered with a 100Q resistor and 100nF 
capacitor because it too contains sensi- 
tive analog circuitry. Its output is fed 
to IC1’s RAO digital input (pin 2). An 
infrared signal triggers a software in- 
terrupt and the software then decodes 
the received RC5 pulses and takes ap- 
propriate action. 

While IRD1 runs off 5V and IC1 
off 3.3V, no current-limiting resistor 
is used between them since IRD1’s 
output is pulled high by a relatively 
high-value internal resistor (normally 
10-47kQ). Thus the current into IC1’s 
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The PCB assembly fits into a low-profile instrument case which can be spray-painted matte black to match other audio 


gear. In addition, the front and rear panels are replaced with new PCB panels which have all the necessary holes plus 
screened lettering on a dark blue solder mask background. 


clamping diode is inherently limited. 

Feedback to the user is via LEDs1 
& 2. The micro pins controlling these 
LEDs are shared with the serial address 
bus. Because this bus (to IC3 and IC4) 
is not always in use, IC1 can “idle” 
the serial data and clock lines high 
(3.3V) or low (OV). Since they are idle 
for much of the time, this determines 
their average voltage. These average 
voltages are filtered using 100kQ resis- 
tors and 100pF capacitors. 

The filtered voltages are compared 
by IC7, a dual comparator, to a half- 
supply (1.65V) reference derived from 
two 10kQ series resistors. The LM393 
runs off 5V so that it can handle input 
voltages of up to 3.5V. 

If the average voltage of either 
RB15 or RB3 is above 1.65V, the cor- 
responding open-collector output 
of the comparator (pin 1 or pin 7) 
goes low, turning on LED1 or LED2 
respectively. So the idle state of RB15 
controls LED1 (high = on, low = off) 
and likewise, RB3 controls LED2. The 
300Q current-limiting resistors set the 
LED current to about 10mA. 


Power supply 

The power supply uses linear regu- 
lators to derive 5V (REG1) and 3.3V 
(REG2) supply rails from a 9-12V DC 
plugpack. Diode D1 (1A) provides 
reverse polarity protection while a 
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10Q series resistor slightly reduces 
the dissipation in REG1. REG1 has a 
small flag heatsink, allowing supply 
voltages up to 12V (nominal). 

REG1 is a standard linear regulator 
while REG2 is a 1A 3.3V low-dropout 
regulator. These are fussier about their 
output capacitor but any decent 100uF 
electrolytic will be suitable (with an 
ESR in the range of about 0.05-2Q). 

Each IC in the circuit has a 100nF 
MKT supply bypass capacitor, located 
as Close to its supply and ground pins 
as possible. These prevent each IC’s 
supply voltage from sagging briefly 
when internal switching causes it to 
draw brief but relatively high current 
pulses. 

IC1 has an additional bypass capaci- 
tor for its AVdd analog supply (pin 28), 
with a 10Q series resistor for better 
smoothing. A 10uF tantalum capacitor 
on pin 20 (Vcap) filters the output of 
its internal 2.5V regulator, from which 
its core runs. Since tantalum capaci- 
tors can have poor reliability, we have 
made provision for a 10uF surface- 
mount ceramic capacitor as well. 

IC8 also has two bypass capacitors, 
one for Vdd (its digital supply) and 
one for Vcc (analog supply), both 
3.3V. These also have parallel 100nF 
electrolytic capacitors to stiffen its 
supply at lower frequencies (up to a 
few hundred kHz). 


Finally, IC1 has a 1kQ pull-up 
resistor on its MCLR-bar (reset) pin 
to prevent spurious resetting due to 
electrical noise. 


Construction 


The Digital Audio Delay is built on 
a 103 x 118mm PCB coded 01212111 
— see Fig.6. This fits into a low profile 
instrument case (140 x 110 x 35mm). 

The first step is to solder the SMD IC 
(IC8) in place — see Fig.7. It is in a 28- 
pin TSSOP (thin shrink small outline 
package) device with a pin pitch of 
0.65mm. It isn’t too difficult to solder 
with the right tools. If you are building 
it from a kit and the SMD IC is already 
in place, skip to the next section. 

Place the PCB copper-side up and 
apply a very small amount of solder 
to the upper-right pad with a clean 
soldering iron (use a medium to small 
conical tip). If you are left-handled, 
start with the upper-left pin instead. 

That done, pick up the IC with 
tweezers (the angled types work well) 
and position it near the pads with the 
correct orientation, ie, its pin 1 dot 
positioned as shown on Fig.6. Heat 
the tinned pad, slide the IC into place 
and remove the heat. 

Check its alignment carefully (use 
a magnifying glass if necessary). It 
should be straight, with all the pins 
over their respective pads and an equal 
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S WITH MANY projects involving 

microcontrollers, a lot of the effort has 
gone into the software. The hardest part 
were the routines to lock onto, decode and 
re-encode the S/PDIF stream in real time, 
with enough cycles left over for SRAM 
reading/writing, infrared decoding, etc. 

When the DCI (data converter interface) 
peripheral is activated, it starts receiving 
the S/PDIF data into RAM buffers, start- 
ing with whichever bit happens to come 
along first. While an audio block is an 
integer multiple of the buffer size, there 
is no guarantee of proper alignment; in 
fact the chance of this happening is very 
low (see Fig.8). 

We initially tried a number of methods 
to “re-align’” the hardware buffers to the S/ 
PDIF stream but these turned out to be 
slow and unreliable. Instead, the alignment 
is done by the software. It scans each 
received buffer for a valid preamble, one 
bit at a time. If it finds one, it stores that 
bit offset and looks at the same position in 
the next buffer. If the preamble appears in 
the same position in subsequent buffers, 
the software has locked onto the S/PDIF 
stream. It can then shift the bits when 
copying from the DMA buffers into the lo- 
cal RAM buffers, realigning it as required 
by the decoding function. 

To speed up decoding, several RAM 
look-up tables are generated at start-up. 
It's then just a matter of using the BMC- 
coded data as an index into that table, 
one byte at a time, to retrieve the decoded 
equivalent. The re-encoding process uses 
a different table in a similar way. 

The main program loop constantly 
transfers decoded data to the SRAM 


amount of exposed pad on either side. 
Ifnot, reheat the solder joint and gently 
nudge the chip in the right direction. 
Repeat until its position is perfect then 
solder the diagonally opposite pin. 

Re-check the orientation and re- 
adjust it if necessary before soldering 
the remaining pins. Don’t worry too 
much about solder bridges; they are 
virtually inevitable and can be easily 
fixed. The most important job now is 
to ensure that the solder flows onto all 
pins and pads. 

That done, apply a thin smear of 
no-clean flux paste along all pins and 
remove the excess solder using solder 
wick. Once the flux is heated to boiling 
point, this should happen quickly. Be 
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BUFFER 1 BUFFER 2 


BUFFER 3 BUFFER 4 


Fig.8: there’s no easy way to align the S/PDIF data with the DCI receiver 
buffers so it’s normally offset. As a result, the S/PDIF blocks usually start in 
the middle of a buffer. This is corrected for by the software, which scans the 
buffer for a valid preamble sequence and then shifts the data into alignment. 


(IC2). At the same time, it reads back data 
from a different location and re-encodes 
it, inserting the appropriate preambles. 
This then goes to one of four outgoing 
buffers, which are transferred into DMA 
space when appropriate by an interrupt 
handler, to be serialised and transmitted. 


Writing to flash 


Since this microcontroller has no 
EEPROM (electrically erasable program- 
mable read-only memory), the delay must 
be stored in flash memory. Microchip 
provide an EEPROM emulation library to 
do this but using it caused a glitch in the 
audio output each time the delay value 
was changed. 

It turns out that their function waits 
for the flash write to complete before re- 
enabling interrupts and returning program 
control to the main loop. This means that 
the DMA interrupt handlers can’t feed data 
to the DCI for that period and this is long 
enough to cause a drop-out. 

We increased the DMA buffer size but 
it didn’t solve the problem. In the end, we 
wrote our own EEPROM emulation func- 


sure to trim the end off the wick if it 
gets solder-logged. 

You should now make a final and 
careful inspection to ensure that there 
are no remaining solder bridges and 
that the solder has not balled on the 
lead without flowing onto the pad. If 
there are still bridges, clean them up 
with more flux and solder wick. 


Through-hole parts 

Now install the 14 wire links using 
0.7mm diameter tinned copper wire. 
Follow with the resistors, checking 
each with a DMM to ensure the correct 
value is used in each case. 

Fit the three 1N4148 small signal 
diodes (D2-D4) next, with the orienta- 


tions, which have the following differences: 
® Two 12-bit values stored per program 
word, rather than one, increasing flash 
memory life. 

@ Simpler logic (since there’s only one 
value to store), speeding up the write 
function. 

® Virtually all page erases are done 
at start-up to avoid extra delays during 
operation. 

Interrupts are re-enabled and control 
returned to the program as soon as the 
write is initiated. Our software includes a 
timer to delay subsequent updates to avoid 
problems (and to minimise the number 
of writes). 

We also changed the code to always do 
the flash writes just after a new DMA buffer 
has been fed to the DCI unit. This is the 
time at which the DCI buffer is most full, 
giving the flash write as much time to com- 
plete as possible before the buffer needs 
to be refilled. That solved the problem. 

We don’t have room here to describe 
the software in full. The source code is 
available in a ZIP file from the SILICON 
CHIP website. 


tion as shown on the overlay diagram 
(cathode stripes to the top). Then in- 
stall diode D4 (1N4004) at upper left 
with the opposite orientation. 

Next up are the two axial inductors 
L1 & L2 and then the IC sockets. Make 
sure the notches for the sockets go ei- 
ther to the left or to the top — see Fig.6. 

That done, mount the four ceramic 
capacitors and then the MKTs, starting 
with the 4.7nF, 68nF and 150nF where 
shown (the rest are all 100nF). 

The electrolytic and tantalum ca- 
pacitors can then go in. The tantalum 
type should have a “+” symbol on 
the body and it must be orientated as 
shown (towards the left). If you are 
using an SMD ceramic instead, it goes 
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on the underside of the PCB. For the 
aluminium electros, the longer lead 
goes towards the side marked “+”. 
Don’t get the 47uF and 100uF types 
mixed up. 

Crystal X1 is next on the list and 
then the connectors and slide switch 
can go in, starting with the lowest 
profile part. Ensure they are all flat 
against the PCB and parallel to the 
edge before soldering them. LK1 goes 
in next, with a shorting block (jumper) 
fitted to suit your TOSLINK receiver: 
5V for the Jaycar ZL3003 and either 
3.3V or 5V for Altronics Z1604 (for 
others, check the data sheet). 

The leads for the LEDs and infrared 
receiver (IRD1) need to be cranked 
before they can be installed. Bend the 
LED leads down 5mm from the lens, 
so that the anode (longer lead) will 
go into the pad closest to the bottom 
edge of the PCB. Mount them with the 
horizontal portion of the lead 7mm 
above the PCB (a 7mm-wide strip of 
cardboard can be used as a spacer). 

Now for IRD1. Bend its leads back- 
wards through 90° 2mm from its body, 
then back down again 5mm behind 
that. It then goes in with the horizontal 
lead section sitting on top of the PCB. 


Regulators 

Before installing REG1 (7805), fit 
the small flag heatsink to its tab as 
shown on Fig.6, with a washer under 
the screw head. That done, solder it 
to the PCB with the tab towards the 
top. REG2 goes in the opposite way 
(it doesn’t need a heatsink). 

The PCB assembly can now be 
completed by plugging the ICs into 
their sockets, ensuring that the notch/ 
dot is orientated as shown in each 


Value 
1MQ 
100kQ 
10kQ 
2.2kQ 
1kQ 
6802 
3002 
2402 
1109 
1009 
82Q 
102 
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Tebe 1: kesistor Colom Codes 


The Jaycar AR1729 remote 
— program it with code 916 
for a Philips VCR. 


case. Be careful not to get IC5 and IC6 
mixed up. 


Housing it 

If using the recommended case, you 
may wish to spray-paint the top and 
bottom pieces matte black, as we did. 

We lightly glued a couple of empty 
wire reels to the underside of the lid 
and base to act as stands. We then 
sprayed both with one coat of primer 
and then three thin coats of flat black. 
You can get a better finish if you do 
this indoors (eg, in a garage) but if you 
do this you will need to make a spray 
booth (eg, a large cardboard carton). 

The front and rear panels shown in 
the photos are actually PCBs with blue 
solder masks and white screened let- 
tering. These are mechanically strong, 
look good, are relatively cheap and the 


4-Band Code (1%) 

brown black green brown 
brown black yellow brown 
brown black orange brown 
red red red brown 

brown black red brown 
blue grey brown brown 
orange black brown brown 
red yellow brown brown 
brown brown brown brown 
brown black brown brown 
grey red black brown 
brown black black brown 


The Altronics A1012 remote 
- it’s programmed with code 
115 for a Philips VCR. 


labels and cut-outs are already done 
for you. 

It’s just a matter of slipping them 
onto the ends of the PCB assembly, 
then slotting the whole assembly into 
the case and screwing the board down 
using four self-tapping screws. The lid 
can then be attached. 


Testing 
If you have a bench supply, set the 


fabler2aCapacitotmGodes 


uF Value IEC Code EIA Code 


Value 


150nF 0.15uF 150n 154 
100nF 0.1uF  100n 104 
68nF 0.068uF 68n 683 
4.7nF .0047uF 4n7 472 
100pF NA 100p 101 
33pF NA 33p 33 


5-Band Code (1%) 

brown black black yellow brown 
brown black black orange brown 
brown black black red brown 
red red black brown brown 
brown black black brown brown 
blue grey black black brown 
orange black black black brown 
red yellow black black brown 
brown brown black black brown 
brown black black black brown 
grey red black gold brown 
brown black black gold brown 
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output to 8V DC 200mA and apply 
power to CON1. If the current draw is 
over 150mA (typically 120mA), switch 
off and check for faults. If you don’t 
have a bench supply, simply connect 
the plugpack and check the LEDs. 

When power is applied, LED1 
(green) should flash slowly four times 
as the micro performs an SRAM test. If 
amemory fault is detected, LED1 goes 
off and LED2 (yellow) flashes rapidly. 
Ifthe SRAM is OK, LED1 turns on and 
stays on. 

If not, check for faults. Specifically, 
check the orientation of all polarised 
components: tantalum and aluminium 
electrolytic capacitors, diodes, LEDs, 
ICs and regulators. Also check that 
there are no solder bridges between 
pads on the underside of the PCB, 
especially around IC8. Measure both 
power supply rails; they should be in 
the range of 3.0-3.6V and 4.75-5.25V. 

Assuming all is well, you can con- 
nect a test signal. Be sure set S1 accord- 
ing to which input you use (TOSLINK 
or S/PDIF). Now turn on the signal 
source and play some media. When a 
valid signal is detected, LED2 (yellow) 
should turn on and stay on to indicate 
signal lock. 

If you do not get a signal lock, con- 
nect a frequency counter between the 
wire link running to pin 5 of IC1 and 
a ground point (eg, regulator tab). You 
should get a reading of several MHz; 
typically around 6.144MHz. 

If you get a much lower reading, 
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The completed unit is neat and compact. There are no external 
controls — the delay is set using a universal remote control and 


once set, should not need further adjustment. 


check the frequency at the middle pin 
of switch S1. This should be slightly 
lower, around 4MHz. If this is not 
present, there is a problem with the 
S/PDIF reception circuitry. Check the 
power supply rails and examine the 
problem area for soldering faults or 
component problems. 

If there is a signal on the middle 
pin of S1 but not pin 5 of IC1, that 
suggests a problem with IC8. Check 
its surrounding components and the 
soldering of its pins. The anode of D4 
should be at about 3.3V. 


Using it 

To set the delay, you need a univer- 
sal infrared remote control (eg, Jaycar 
AR1729 or Altronics A1012), set for a 
Philips VCR. For the Jaycar AR1729 
the code is 916 and for the Altronics 
A1012, use 115. For other universal 


KitgAvailability 


Jaycar has indicated that they will 
produce a complete kit of parts for this 
project. This kit (Cat. KC-5506) will 
be supplied with screen-printed front 
and rear panels and with the DIR9001 


surface-mount chip soldered in place. 


Alternatively, the PCB (without the 
DIR9001 IC), the front and rear panels 
and a programmed microcontroller 
(dsPIC33FJ64GP802 or dsPIC33FU- 
128GP802) are available separately 
from SILICON CHIP. 


remotes, try various Philips VCR codes 
until the mute button toggles the green 
LED. The yellow LED flickers when a 
valid RC5 transmission is received. 

You can then use the following but- 
tons to set the delay: 

1-9: sets the delay to 100-900ms. 

0: sets the delay to 1000ms. 

Channel Up/Down: increases/de- 
creases the delay by 100ms, to a maxi- 
mum/minimum of 1500/20ms. 

Volume Up/Down: increases/de- 
creases the delay by 10ms. 

Mute: toggles the delay defeat (or 
delay bypass). 

The front-panel LEDs respond as 
follows: 

Green: slow flash = testing memory; 
fast flash = buffering audio; on = op- 
erating; off (yellow on) = delay defeat 
mode. 

Yellow: fast flash = memory error; 
on = locked onto S/PDIF signal: flicker 
= infrared activity. 

Check that the delay is turned on 
(green LED on) and then tune into a 
broadcast or play some media. Observe 
the delay between the picture and the 
sound. Ifthe sound is “early”, increase 
the delay. If the sound is “late”, de- 
crease it. Typically, you will need to 
delay the sound by 100-200ms. 

If you change the delay, it is au- 
tomatically saved to internal flash 
memory and this is then loaded each 
time the unit is powered up. The defeat 
mode is reset on power-up, ie, it is not 
remembered. SC 
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BitScope 


Digital + Analog 


Dual Channel Digital Storage Oscilloscope 
with up to 12 bit analog sample resolution 
and high speed real-time waveform display. 


Captures eight logic/timing signals together 
with sophisticated cross-triggers for precise 
multi-channel mixed signal measurements. 


Capture and analyze SPI, CAN, I2C, UART & 
logic timing concurrently with analog. Solve 
complex system control problems with ease. 


Display analog waveforms and their spectra 
simultaneously in real-time. Baseband or RF 
signals with variable bandwidth control. 


Generate an arbitrary waveform and capture 
analog & eg signals concurently or create 
programmable logic and/or protocol patterns. 


Record to disk anything BitScope can capture. 
Allows off-line replay and waveform analysis. 
Export captured waveforms and logic signals. 


nie Digital Oscilloscope 
Everything in one tiny package ! 


BitScope Pocket Analyzer is the world's first S p e ct rum A na f y zer 


Mixed Signal Scope to include a powerful Logic 
Protocol Analyzer, Waveform & Pattern Generator, 
Spectrum Analyzer and Chart Recorder in one ultra- 
portable USB powered package. 


Pocket Analyzer is fast, displaying up to 100 frames 
per second with up to 12kS per frame. Alternatively 
stream data direct to disk for replay and analysis. 


Compatible with major operating systems including 
Windows, Linux & Mac OS X, Pocket Analyzer 

is your ideal test and measurement 

companion. 


bitscope.com/sc 


BitScope Designs | +61 2 9436 2955 (phone) | + 61 2 9436 3764 (fax) 


You probably know that magnetic stirrers are widely used in chemistry and 
biology laboratories - but a more down-to-earth reason for having one is if you 
brew your own beer. Why? It is great for making activated yeast, as Michael 
Burton explains. He came up with the basic design and we refined it (a bit). 


o what is a magnetic stirrer? In 
Qee it is a small machine 

which produces a rotating mag- 
netic field. On it you place a flask or 
beaker containing the liquid(s) you 
want to stir. 

The stirring action is produced by 
a short bar magnet encapsulated in 
an impervious plastic. It is spun by 
the rotating magnetic field and you 
can leave it to do its job for as long 
as you like. 

Why stir a mixture yourself when a 
machine can do it for you? 

Magnetic stirrers used in chemistry 
and biology labs often incorporate 
a temperature-controlled hotplate. 
Typically, they use four electromag- 
nets which are alternately switched 
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to provide a pseudo rotating magnetic 
field. In other words, the magnetic field 
does not actually rotate but by suitably 
fiddling with the speed knob you can 
get the mixture to start spinning and 
then you increase the speed knob to 
its desired setting. 

We include a photo of the workings 
of one of these machines. 

So now that you have a broad pic- 
ture of how magnetic stirrers work, you 
are probably wondering how they are 
used in home brewing. 

In general, beer is made of four 
things: sugars, hops, water and yeast. 
When you make a batch of home brew, 
you mix sugars, hops and water in a 
big barrel, add your yeast, then soon 
enough the yeast will “wake up” and 


A commercial unit which was the insp- 
iration behind this project. It uses four 

electromagnets which are sequentially 

switched to simulate rotation. 
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OK, we admit it: we’re not stirring yeast wort — in fact, it’s orange cordial! This 
photo was taken so you can see the stirring action (the vortex) created by the 
spinning magnet in the solution, driven by the specially modified fan in the box 
underneath. The only controls are an on/off switch and a speed controller knob. 


start fermenting the sugars to make 
alcohol. 

The trouble is that until the yeast 
is active you have a barrel of sweet 
vulnerable wort, just asking for any 
bacteria to gorge itself and start mul- 
tiplying. 

Ifunwanted bacteria gets a foothold 
before the yeast takes over you will 
get a beer that tastes anywhere from 
mediocre (if you’re lucky) to yukkk! 

Interestingly, every batch of beer is 
infected to some extent with unwanted 
bacteria. The job of a good brewer is to 
keep unwanted bacteria to a minimum. 

This is why sanitation and cleanli- 
ness is paramount in home brewing. 
Second to this, we can minimise the 
chance bacteria will have to get a foot- 
hold by pitching yeast that is already 
activated (awake and active). 

This way the yeast will start fer- 
menting the beer right from the start 
and drastically reduce the opportunity 
for unwanted bacteria to multiply and 
spoil your beer. 


Why isn’t yeast already active? 

Without the presence of sugars to 
consume, yeast cells become dormant 
and the longer they are dormant, the 
longer they take to become active again. 


siliconchip.com.au 


So even if you buy a fresh liquid 
yeast culture from a home-brewing 
store, it has usually spent weeks or 
months in a dormant state and it will 
take numerous hours to become active 
after being pitched into the wort. 

Many brewers also use dry (dehy- 
drated) yeasts. If you ever buy a home 
brew can from your local supermarket 
you will find a sachet of dehydrated 
yeast under the lid. 

These can take a very long time to 


The stir bar, actually 
called a “flea” is 
simply a small bar 
magnet encapsulated 
in some material that 
is impervious to the 
solution being stirred 

- PVC, for example. 

It is absolutely 
essential that the flea 

is sterilised before 

use to ensure that 
harmful bacteria are 
not introduced into 

the mix. An encased 
rectangular bar magnet 
may work even better © 
than the rounded one 
shown here, because 
it will create more 
turbulence. 


activate which can spell bad results 
for your pride and joy if it is pitched 
in directly (and often that’s just what 
the instructions will tell you to do). 

The solution to this trouble is to 
activate your yeast well in advance of 
when you have to pitch it. 

So you need to plan ahead to ensure 
that your yeast culture is awake and 
ready to start fermenting immediately. 
And they will be in good shape to 
compete with any undesirable bacteria 
strains that have crept in to your wort 
before they take hold. 

Activating yeast cultures involves 
providing them with a sterile, sugar- 
rich, well-oxygenated solution in 
which they can wake up at their own 
leisure. 

For this you can use a 1 to 2-litre 
flask; fill it half with water, add some 
sugar and pitch the yeast. Dormant 
yeast tends to sink to the bottom of 
the vessel and it needs to be stirred 
up — which will drastically speed up 
the awakening process. 

Here is where your magnetic stirrer 
comes to the rescue. It offers a way to 
keep the starter mixture moving and 
holding the yeast in suspension, while 
also being completely sterile. 

You simply sterilise the stir bar 
(“flea”), drop it in the mix and it will 
get the yeast mixture fully active so it 
can be pitched into the wort, ready to 
work its magic to ferment the brew. 


Making your own stirrer 

You probably already have some 
of the components you need for a 
magnetic stirrer, such as a surplus 
12V computer axial box fan, a 12V DC 
plugpack and perhaps a suitably sized 
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Just about any 
old (or even new!) 
12V DC fan will 
do the job — this 
one was salvaged 
from a junked 
computer power 
supply. The 

two rare-earth 
magnets are glued 
to the rotating 
motor hub (not 
the blades!) using 
a super-strength 
adhesive such as 
JB Weld. The last 
thing you want 

is those magnets 


flying off! 


plastic jiffy box. 

What else do you need? A pair of 
super-strong magnets to be glued to 
the fan and a speed control circuit. The 
magnets (which are often referred to 
as “rare earth” magnets, super magnets 
or even scary magnets!) are easily ob- 
tained: try Jaycar or even eBay. 

The speed control is easy too — we 
have used the nifty LM317 adjustable 
regulator PCB featured elsewhere in 
this issue (originally from May 2007). 


“MODEL:F1206 E 
DC 12V. 0.204 { 
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In fact, to make the job easy we 
simply purchased the Jaycar kit for 
that project; Cat KC-5446. However, we 
have made a few simple changes. The 
main one is to substitute a 2kQ linear 
potentiometer for the 2kQ trimpot 
which would normally be installed 
on the PCB. 

Apart from that, the prototype made 
by Michael Burton incorporated a DC 
socket for the 12V plugpack, a12V LED 
bezel, an SPST toggle switch for power 


on/off and a 2-pin header to suit the 
plug for the 12V computer fan he used. 

Assembling the PCB takes only a 
few minutes. Since a typical 12V fan 
is not likely to draw any more than 
about 250 to 300mA, no heatsink will 
be required for the LM317 regulator. 

The prototype magnetic stirrer was 
assembled into a plastic case obtained 
from Futurlec. 

Alternatively, you could just use an 
appropriately sized plastic zippy box 
to accommodate the fan you decide 
to use. Whichever zippy box you use, 
the lid should be used as the base of 
the finished unit. The reason for this is 
that there will inevitably be spillages 
and by having the lid as the base you 
reduce the possibility of any fluids 
getting into the box. 

We have not included any PCB 
component or wiring details with 
this article as we will let the photos 
tell the story. 

Assuming you have assembled the 
LM317 regulator PCB, the next step is 
to work on the plastic case and the fan. 

You need two small high power 
magnets and they are glued to the 
rotating hub of the fan, as shown in 
one of the photos. 

Don’t use just any adhesive because 
the magnets will be subject to high 
centrifugal forces. We used JB Weld 
epoxy adhesive which gives a really 
strong bond. 

Gluing the magnets does tend to bea 
little tricky. You obviously cannot use 


Here’s how it all 
goes together inside 
the box, which also 
becomes the base 
for the container 
being stirred. The 
fan is held in place 
using double- 
sided adhesive 
foam pads on 

the four corners. 
These not only 
hold it tight but 
also give a couple 
of millimetres of 
clearance for the 
magnets glued 

to the fan hub. 

Test for clearance 
before finally 
securing the fan - 
if you need to, add 
a second layer of 
pads. 
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Another view of the case, this time from above showing the mounting of the 
regulator PCB, power supply socket and the three controls. 


a steel tool to apply the adhesive to the 
magnet because it will inevitably jump 
on to the tool and then it is a messy 
job trying to extricate the two. 

A better approach is to put two small 
dollops of adhesive on the rim of the 
hub where you want the magnets po- 
sitioned and then place the magnets. 

Even then, the magnets will tend to 
move slightly, to be “where they want 
to be” as they interact with the mag- 
netic rotor of the fan. If there is room, 
a clamp may help hold them in place 
while the glue is setting. 

Leave the adhesive to cure for at 
least 10 hours (24 is better), just to 
make sure that the magnets are rigidly 
in place. 

The next task is to drill the case with 
the various holes needed to mount the 
hardware: DC socket, 12V LED bezel, 
potentiometer, miniature toggle switch 
and the holes for the screws to mount 
the regulator board. 

We elected to mount the regulator 
board vertically at one end of the case, 
adjacent to the DC socket. Again, the 
photo tells the story. 

Wiring the regulator board to the 
hardware does present a problem with 
the original design, simply because 
there are not enough points on the 
board to terminate the DC supply in- 
put, the 12V LED bezel and the switch. 

Fortunately, there are extra ground 
points on the board which cater for 
different types of trimpot, sizes of elec- 
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trolytic capacitor etc and this made it 
possible to wire everything up. How- 
ever, we have now revised the design 
of the regulator board to provide 2-pin 
headers for these connections. The 
modified design is featured elsewhere 
in this issue. 

The fan needs to be centrally 
mounted on the base of the case (which 
becomes the top of the finished mag- 
netic stirrer). The fan can be attached 
with double-sided foam tape which 
also provides the necessary clearance 
so the magnets on the fan do not foul 
the case. 


Parts list - 
Magnetic Stirrer 


Voltage regulator kit (Jaycar KC- 
5446 or similar) or the new MiniReg 
elsewhere in this issue 

ABS or similar case, size to suit 
12V DC computer-type axial box fan 
12V DC plugpack (500mA or so) 


mini “rare earth” magnets (eg Jaycar 
LM1618, 1622) 
bar magnet, encapsulated in PVC etc. 
SPST mini toggle switch 
2kQ linear potentiometer with knob 
LED with bezel 
DC input socket (size to suit your 
12V supply) 

JB Weld 2-part adhesive 

hookup wire, nuts & bolts, etc 


aad 


CER 
5" Generation MR16 & GU10 
5 Watt LED Replacements 


Ultra bright 400 lumens =45W 
Wide beam _ 60° 

Long life 35,000 hours 

Cool operation 

Cool, natural & warm white 


2 year conditional warranty 
MR16 Dimmmable 
7 &9W (also dimmable) available 


MR16 (1+) $24.00 (10+) $22.00* 
GU10 (1+) $25.00 (10+) $23.00* 


Incandescent & CFL 
Led Replacements 


Long life 30,000 hours 
Cool operation 
Cool & warm white 


6 Watt 620 lumens (cw) 
7 Watt 740 lumens (cw) 
9 Watt 915 lumens (cw) 


= 60 Watt 
= 70 Watt 
= 90 Watt 


5 year conditional warranty 


6W E27/B22 $19.00* 
7W E27/B22 $24.00* 
9W E27/B22 $28.00* 
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imes when a fixed regulator is not suitable. . . 


Design by 
JOHN CLARKE 


This compact regulator PCB can be used to produce a fully regulated DC 
supply ranging from 1.3V to 22V at currents up to 1A. Depending on how 
much current you need, it can fit into tiny spaces and is easily connected 
with 2-pin headers for DC input, DC output, an on/off switch and a LED. 


here are many fixed-voltage 

; IC regulators available such as 

those with 5V, 6V 8V, 9V, 12V 

& 15V outputs. But what if you want 

a voltage output that does not fit into 

one of the standard ranges or if you 

want to be able to easily adjust this 
output voltage? 

The MiniReg is the answer: it can 
be set to provide the exact voltage 
you require. It’s based on an LM317T 
3-terminal regulator. The PCB has only 
a few other components: three diodes, 
three capacitors, two resistors and a 
trimpot to set the output voltage from 
the regulator. 


Circuit details 

Fig.1 shows the circuit details. The 
LM317T adjustable regulator provides 
anominal 1.25V between its OUT and 
ADJ (adjust) terminals. We say it is a 
“nominal 1.25V” because, depending 
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on the device, it can be anywhere 
between 1.2V and 1.3V. This doesn’t 
really matter though, because we 
can adjust the output voltage to the 
required level using the trimpot VR1. 

The output voltage from REG1 is set 
by the 110Q resistor (R1) between the 
OUT and ADJ terminals and by the 
resistance between the ADJ terminal 
and ground. 

This works as follows: by using a 
110Q resistor and assuming an exact 
1.25V reference, the current flow is 
set at 11.36mA. This is calculated 
by dividing the voltage between the 
OUT and ADJ terminals (1.25V) by the 
110Q resistor. This current also flows 
through trimpot VR1. 

This means that if VR1 is set to a 
value of 1kQ, then the voltage across 
this resistor will be 1kQ x 11.36mA 
or 11.36V. This voltage is then added 
to the 11.25V reference to derive the 


output voltage — in this case 12.61V. 

In practice, the current flow out 
of the ADJ terminal also contributes 
slightly to the final output voltage. 
This current is of the order of 100uA. 
So if VR1 is set to 1kQ, this can add 
0.1V to the output, ie, we get 12.71V. 

If you are interested in the output 
voltage equation, then it is: 


Vout = Veer(1 + R1/R2) + lapy x R2 


where Voy is the output voltage, VREF 
is the voltage between the OUT and 
ADJ terminals and I,py is the current 
out of the ADJ terminal (typically 504A 
but as high as 100A). 

R1 is the resistance between the 
OUT and ADJ terminals, while R2 is 
the resistance between the ADJ termi- 
nal and ground. 

Diode D1 in series with the input 
provides reverse polarity protection. 
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This means that if you connect the 
supply voltage around the wrong way, 
you cannot do any damage. 

Diode D2 protects the regulator if 
the input becomes shorted to ground 
while it is powered up. Without D2, 
current would attempt to flow back 
from the output capacitor through 
the regulator to the shorted input and 
that could kill it. But D2 becomes for- 
ward biased and conducts, effectively 
preventing any reverse current flow 
through REG1. 

Diode D3 is also included to protect 
REG1. It does this by clamping the volt- 
age between the ADJ terminal and the 
OUT & IN terminals in the event that 
one of the latter is shorted to ground. 

Finally, capacitors C1 & C2 reduce 
ripple and noise by bypassing the IN 
(input) and ADJ terminals respectively. 
C3 prevents regulator oscillation by 
swamping any low-value capacitance 
that may be connected to this output. 


Construction & options 


All the parts for the MiniReg are 
mounted on a 35 x 38mm PCB, coded 
18112111. Fig.2 shows the parts lay- 
out. This shows an identical compo- 
nent layout to the PCB in the photo 
but there is nothing to stop you from 
making a few changes. For example, 
do you want to use a conventional 
potentiometer to vary the output volt- 
age, rather than using the on-board 
trimpot? 

No problem: just omit the trimpot 
and wire up the external potentiometer 
in the same way. 

Or do you want to use a 12V LED 
bezel instead of LED1? Again, no 
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MINIREG ADJUSTABLE SUPPLY 


problem; especially if your DC input 
voltage is reasonably close to 12V. In 
that case, replace the 2.2kQ resistor 
with a wire link and wire the 12V LED 
to the 2-pin header for the LED. 

Similarly, you might want to omit 
the on/off switch. In this case, just 
install a 2-pin shorting link on the 
2-pin header for the switch. 

Assembling the PCB is not likely to 
take very long. You can begin by in- 
stalling the 110Q resistor (R1) and the 
three diodes, making sure the latter are 
all oriented correctly (the banded ends 
are the cathodes). Then capacitors C1- 
C3 can be installed, again taking care 
with their orientation since they are 
all electrolytics. 

Next, install the four 2-pin headers. 
You will need to make up four match- 
ing cables with 2-way polarised header 
connectors. We discuss how to make 
these later. 

The 3-terminal regulator can then 
be mounted. It can either be mounted 
on the top of the PC board (as shown 
in the photo) or underneath it, so that 
it can be fastened to a heatsink. 


Do you need a heatsink? 

Whether or not you need a heatsink 
for REG1 depends on how much power 
it is likely to dissipate. 

The output current and the voltage 
between the IN and OUT terminals of 
the regulator are the critical values. 
That’s because these two values togeth- 
er determine the power dissipation 
within the regulator. It’s determined 
simply by multiplying the two values 
together to get the power dissipation 
in watts, ie, P = VI. 


Fig.1 (left): the circuit diagram of the 
MiniReg, along with Fig.2 (above) 

— the PCB component overlay. Note 
the provision for a fixed resistor (R2) 
instead of VR1, if required. 


Generally, if the dissipation is less 
than about 0.5W or 500 milliwatts, 
no heatsink will be required. For ex- 
ample, if the current drawn from the 
regulator is 100mA and the voltage 
between the IN and OUT terminals is 
5V, then the dissipation will be 0.5W 
and no heatsink will be necessary. 

However, if the dissipation is more 
than this or if it is installed in in a 
small, enclosed space, you will need 
to fasten the regulator to a heatsink to 
keep it cool. 


—_ i 


This photo of the completed PCB is 
deliberately over-size for clarity, so 
you can see exactly what goes where. 
Note the resistor (R2) shown on the 
PCB under/adjacent to VR1 is in case 
you want to substitute a fixed resistor 
to give you a specific output voltage. 
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Parts List - MiniReg 


1 PCB, 35 x 38mm, code 18112111 
4 2-way polarised pin headers, 0.1in 
spacing (with matching leads — 

see below) 
1 LM317 variable voltage regulator 
3 1N4004 power diodes 

LED (any colour) 

1000uF 25V electrolytic 

100uF 25V electrolytic 

10uF 25V electrolytic 


2.2kQ. 0.25W resistor 

2kQ PC-mount trimpot 
Heatsink, silicone insulator, etc if 

needed) 


1 
| 
1 
1 
1 110Q 0.25W resistor 
P 
1 
( 


For example, let’s say that the cur- 
rent drawn from regulator REG1 is 
250mA and that the voltage across it 
is 5V. In this case, the dissipation will 
be 1.25W (ie, 5 x 0.25) and a heatsink 
will be necessary. 

The type of heatsink required de- 
pends on the wattage dissipated by 
the regulator and the temperature rise 
that can be tolerated. 

Typically, a 20°C rise in heatsink 
temperature is OK because this means 
that at a typical room temperature of 
say 25°C, the heatsink will run at 45°C, 
which is quite acceptable. 

Most heatsinks are specified by their 
temperature rise in °C per watt (°C/W). 
This means that a 10°C/W heatsink 
will rise 20°C above ambient when 


make up your own, even if it is fiddly! 
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Making up the polarised header connector leads 


You can buy ready-made header leads but —— 
they are not particularly easy to find. It’s usually X ag 
much quicker and cheaper to buy the bits and 


The connector terminals are usually supplied 
in a strip, as shown at right — these need to be 
separated by either individually cutting them off 
or bending back and forth until they break off. 

These terminals, when completed, slide into 
the connector housing and have a small tab which prevents them 
coming out again (so get it right the first time!). 

Before you make up the connectors, take a note of which way 
around your terminals need to go — most of the time, they are 
polarised and the connector only fits on the header pins one way. 


dissipating 2W. 

Usually, it will be necessary to elec- 
trically isolate the tab of the regulator 
from the heatsink. The reason for this 
is that the heatsink may be connected 
to ground, while the regulator tab sits 
at the output voltage. 

To isolate the tab, use a TO-220 sili- 
cone insulating washer and secure the 
assembly to the heatsink using an M3 
Nylon screw and nut. Alternatively, 
you can use a metal screw provided 
you fit an insulating bush into the 
regulator tab. 

Note that capacitor C1 may need to 
be increased in value if the input volt- 
age has a lot of 100Hz ripple. 

In addition, you should make sure 
that the input voltage does not go 
above C1’s 25V rating. Increase C1’s 
voltage rating to at least 35V if it does. 
In fact, you can apply up to 35V to the 
input if C1 is a 35V type. 


Making up connecting leads 


As noted above, you will need to 
make up four cables with polarised 
2-way header connectors. We show 
how to do these in the panel below. 


Adjusting the output 

Note that the input voltage applied 
must be several volts higher than the 
required output voltage. This is nec- 
essary in order to provide regulation. 

The minimum voltage across REG1 
required for regulation is called the 
“dropout voltage”. For the LM317T, 


Making up the leads is not difficult but it is 
| a bit fiddly. It’s easiest to do one pin at a time. 

| (1) Strip all the ribbon lead ends for the number 

k of connectors required — it’s best done with 

i a wire stripper to get them nice and even. 

į (2) Crimp the bare wires into the connector using 
a pair of fine pliers. Make sure no loose 
strands of wire are left out. 

(3) Solder the wires in place. It’s a belt’n’braces 
approach but it does ensure that you don’t have any wires 
separating later on. 

(4) Using your fine pliers, push the connector into the housing, 

noting which way is up and which way gets the right polarity. 
If you do have to remove it, push the tab with a fine needle. 


this voltage varies with the current 
and is typically 1.5V for currents be- 
low 200m<A, rising to 1.7V at 500mA 
and 2V at 1A. 

Note that the drop across diode D1 
must be added to the dropout voltage 
in order to calculate the required input 
voltage. 

For example, if our power supply 
draws 200mA and the required output 
voltage is 6V, then the input voltage 
must be 6V plus 0.7V (to compensate 
for voltage across D1) plus 1.5V (for the 
dropout voltage), ie, the input voltage 
must be at least 2.2V higher than the 
output voltage. 

Therefore, we need to apply 8.2V 
minimum to the input for regulation. 
This is the absolute minimum and to 
ensure correct regulation under vary- 
ing loads, a 9V input to the supply 
would be ideal. Note also that any 
ripple on the input supply that drops 
below the required voltage will cause 
problems, since the supply will not 
be regulated during these low-going 
excursions. 

Once you've connected the supply, 
it’s just a matter of adjusting trimpot 
VR1 to set the required output voltage. 

Finally, note that in some applica- 
tions, you might want to replace VR1 
with a fixed resistor (eg, if the resist- 
ance value you measure at VR1’s set- 
ting is close to a standard fixed value). 
This has been catered for on the PCB 
— just replace VR1 with resistor R2 
(shown dotted). se 
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DRILLING MACHINES 


e 1HP 240V motor m 
e 16-speed 

© 16mm drill capacity 
e 170mm throat depth 


BENCH MODEL 
(0138) 

PEDESTAL MODEL 

(D140) 


, CABINET g 


» 6 Drawer 


TOOL CHEST & ROLLER 


Tool Chest (T690) 
e Lockable by key 
Ball bearing slides 


5 Drawer 
Roller Cabinet (1695) | | 
e Lockable by key f 
eè Ball bearing slides 


AIR COMPRESSOR 


© 2.75hp 240V motor 36 litre tank 

e Free air delivery 
205 litres/min 

e V-Twin pump 


(C327) 


e Spray gun & pot 
e Degreasing gun ‘ 
e Tyre inflator with gauge ¥ 

e Dusting gun with self coil hose 


TAP & DIE SET 32 PIECE 


e Range: M3 - M12 


BURR SET - 5 piece 


e Solid carbide burr 
e SD-3, SE-3, SA-3, SC-3, SF-5 
e 3/8" & 1/2" head sizes 
e Double cut burrs 
e 1/4" shanks 


HAND SHEARS 


HEAVY DUTY WORK BENCH with BACKING PANEL 


e Heavy duty steel construction 

e 2 huge adjustable shelves 

e Solid 38mm thick timber top 

e Sturdy steel pegboard backing panel 

e 5 drawers with smooth ball bearing slides 
e Dimensions (LxWxH): 137 x 51 x 157cm 
e Quality industrial finish 

¢ 890mm table height 
e Weight (nett) 86kg 


(A384) 


* Shown with optional buckets & hooks 
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e 250W 240V Motor 

© 300mm between centers 
e Variable speed 0-2500rpm 
e Includes accessories 


(L194) 


_HM-10 MINI MILL DRILL 


350W, 240V motor 
| © Electronic variable 
speed 
© 2 speed gearbox 
e Head tilts +45° 
e Travels: 
(X) 228mm 
(Y) 100mm 
(Z) 190mm 


~ (L341) 


© Ergonomically designed 


OPTIONAL STORAGE TRAYS OPTIONAL HOOKS 
4mm shear 105 x 110 x 50mm (A430) Double Prong Hook - - 40mm wide (A391) 
150mm blade (S186) 105 x 140 x 75mm (A432) Single Hook -60mm wide °2.75 (A392) 
Carbon Steel HSS 6mm shear 140 x 220 x 125mm (A434) Screw Driver Hook _- 370mm wide (A393) 
(T012) (T013) (B900) 300mm blade (S188) 140 x 270 x 125mm (A436) Rack for Buckets Hook - 440mm wide (A394) 
WORKSHOP DRILL SET DRILL SETS THREAD REPAIR KIT DIGITAL BEVEL BOX „n EQUIPMENT 
e 170 piece 1- ama e High-speed steel - Tinite coated e Metric (5,6,8,10,12mm) e Range 180° Thread Gau 
Supplied in — * Digital readout display 28 Whitw h/24 Metric 
metal case * 3 embedded disc magnets on base 55 & 60° 
© 0.1 degree resolution (Q610) 
25 Pce Metric , 
1-13mm 
(D120) 
Pocket Protractor 
29 Pce Imperial 150mm / 0-180° 
1/16”-1/2” Stainless steel 
(0126) (D121) (T100) (M977) (Q601) 
MINI MILL DRILL & BENCH LATHE PACKAGE DEBURRING TOOL ENGINEERS FILE SET ENGINEERS FILES ' 
AL-30 BENCH LATHE e Includes 10 x HSS blades Second Cut - 200mm 


e Cushion grip handle 5 


e Cushion grip handles e 260mm length files 


e Has thumb rest e Flat, round, 1/2 round, square TYPE GRADE PRICE Code 
e Grips well in hand & triangular Flat Second Cut (F121) 
e Telescopic holder 
e Blades can be stored Flat Smooth (122) 
from the back side Half Round Coarse (F124) 
Half Round Second Cut (F125) 
Half Round Smooth (F126) 
Round Coarse (F127) 
Round Second Cut (F128) 
(D060) (F100) Round Smooth (F129) 
COMBINATION INDUSTRIAL STEP DRILLS DRILL SHARPENER 
DRILL & TAP SET e Suitable for sheetmetal e Economy drill bit sharpener with 
© HSS M2 Bright Finsih e Industrial quality split point feature 
e Hex Shank ¢ HSS M2 bright finsih © 80W 4200rpm 240V DC motor 
e M3, M4, M5, M6, Sizes: 4-12 x 1mm e Range 3-13mm 
M8, M10 6-20 x 2mm 6-30 x = 
e Includes Hex 2mm } diis 
snap-on for 
hand drill 
(T0191) (D1071) 


(02) 9890 9111 
1/2 Windsor Rd, 


Northmead 


Specifications & Prices are subject to change without notification. All prices include GST and valid until 07-01-12 


QLD 
(07) 3274 4222 


626 Boundary Rd, 
Coopers Plains 


NSW 


VIC 
(03) 9212 4422 


1 Fowler Rd, 
Dandenong 


WA 
(08) 9373 9999 


41-43 Abernethy Rd, 
Belmont 
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SERVICEMAN'S LOG 


Repairing a damaged home alarm system 


Getting my home alarm system fixed when it 
was recently accidentally damaged proved to 
be a real challenge. This tale has more twists 
and turns than an Agatha Christie novel. 


For those who aren’t aware, my 
home town of Christchurch gets 
mighty cold during the winter (which 
usually lasts about 11 months of 
the year). And this past winter has 
been especially harsh for those with 
quake-damaged homes missing a roof 
or sporting temporary walls made of 
industrial cling-film and tar-paper. 

While our house escaped physical 
punishment, it does get cold, which 
is partly why Mrs Serviceman and I 
decided to install heat pumps this year. 
We've relied on a pellet fire for years 
but have lately fallen out of love with 
it due to the hassle of sourcing and 
lugging around heavy bags of fuel — not 
to mention the ever-growing expense 
of keeping it fed. 

Power cuts notwithstanding, heat 
pumps seemed to be the best bet with 
their high efficiency and low emis- 
sions — just right for a city beset with 
a sputtering power infrastructure 
and historical smog problems. And 


~WEVE RELIED ON A 


PELLET FIRE FOR WEARSore 
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so that’s what we decided to do. We 
went with a large local company not 
only because of their reputation, but 
because for years Chris, the company’s 
owner, and I trained at the same Ai- 
kido club. 

Chris sent one of his staff around 
to give our place the once-over and 
work out where best to put the Fizter 
valves and flux capacitors. I simply 
followed him around and agreed with 
his recommendations because as you 
might have sussed by now, I know 
diddly-squat about AC systems. 

A week later, the company’s tech- 
nicians installed two pumps and two 
inverters, which worked fantastically 
and lived up to all our expectations. 
However, we had a few minor niggles 
to sort out. 

To begin with, the inverter units 
used were far larger than anything we 
had seen before and they pretty much 
took over the entire rear wall of our 
house. Not only were they ugly but 
their size and positioning ate into what 
little recreation room we had in our 
back yard. Then there were the gales 
of freezing air lashing our washing 
line, picnic table and back door area 
to consider. 

This wasn’t quite what we had in 
mind and Nina confirmed my thoughts 
when she asked the obvious question 
as to why they had installed the invert- 
ers in this particular spot instead of 
just around the corner on the “dead” 
side of the house, where there is only 
a seldom-traversed narrow strip of 

wasted space. I kicked myself for 
not cottoning-on to this be- 
forehand but in my defence, 
Ihad no idea the things were 
going to eat up so much space. 

We had absolutely no 
problems with the work itself 
though; the guys did a very 
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tidy job but we felt that the end result 
just wasn’t quite right. 

I was just about to call and negoti- 
ate with Chris to have his team come 
back and move the inverter units to the 
side of the house when we discovered 
another problem: our alarm system 
was no longer working. To install one 
of the pumps, their electrician had to 
move one of the PIR sensors. However, 
he must have shorted something out 
because when we went to set the alarm, 
we discovered it was as dead as a dodo. 

I made the call and Chris dropped 
everything and came straight around. 
He took one look and immediately 
agreed that the inverters were in the 
wrong place. In fact, he told me that 
he’d warned his salespeople and in- 
staller teams time and time again not 
to place the units anywhere near door- 
ways (one metre from ours), clothes 
lines (about two metres) and patios 
(taking up most of ours). 

No problem, he said, he’d get the 
guys to move them around the side of 
the house and as for the alarm, he’d get 
it all fixed. He also explained that the 
inverters were so big because they have 
to be these days to get the required 
efficiency out of them. 

The installation team were back 
in a few days and had the inverters 
moved in a couple of hours. And as 
before, they did a very professional 
job. However, the alarm was proving 
a different story. Various electricians 
from Chris’ company came around 
and had a go but in the end conceded 
it was beyond them. It would need a 
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technician to sort it out, so who better 
to tackle it than yours truly. 

The alarm was completely dead, 
with no mains or battery back-up 
power evident. This pointed to the 
problem being a fuse or something 
just as obvious. Anyway, I squeezed 
into the roof-space and removed the 
alarm’s front panel. The alarm box 
housed the main circuit board, power 
transformer, stand-by SLA battery and 
a veritable rat’s nest of wiring. There 
were two standard fuses mounted on 
the circuit board, one of which was 
obviously blown. 

I hoped it would be an easy fix and 
sure enough, with the fuse replaced 
and everything connected, the alarm 
beeped into life. I basked in the glow 
of achievement one gets from a job 
like that but unfortunately, that feel- 
ing soon evaporated when I saw the 
keypad showing a fault condition. The 
mains fault LED was flashing and this 
was accompanied by a periodic short 
beep, which I immediately recognised 
— each time the power failed after the 
larger earthquakes, the alarm system 
complained about going into battery 
back-up mode with just such a beep. 

Back in the roof-space, I established 
that power was getting to the board 
OK and by checking various other 
points such as IC power pins, I soon 
confirmed that the correct voltages 
were present over most of the board. 
But there was still something was se- 
riously wrong with it, even though in 
every other respect it worked perfectly. 

Faced with an unfamiliar circuit 


RIGOL DS-1052E 50MHz 


and no service data, I chucked it in 
at that point and called the alarm 
people. I had reached the limit of my 
talents. My problems didn’t end there 
though; it took many phone calls over 
a week and a half plus a threat to go 
to another monitoring company before 
their technician finally turned up. By 
that time, I’d put everything back the 
way I'd found it and watched as this 
guy did pretty much what I had done, 
replacing the fuse and measuring here 
and there before coming to much the 
same conclusion. 

In the end, he said that the board 
was fried, although he also reckoned 
the external siren was shorted and 
that this was what had blown the fuse. 
He didn’t sound too confident though 
and had to call his home-base several 
times to get codes to drive the alarm, 
something I could have helped him 
with if he’d asked as I had the quick- 
start manual. 

Finally, after a bit more mucking 
about, he claimed that the alarm was 
too old and because there were no 
available spares, said he would have 
to replace the panel along with the 
keypads, sensors and sirens. I wasn’t 
too keen on that idea, explaining it 
would be unfair to hit Chris for the 
cost of a completely new system. At 
that point, the technician offered to 
check his parts boxes for a secondhand 
circuit board and get in touch. 

After waiting another week, I re- 
alised he wasn’t going to call, so I 
did what any red-blooded Kiwi male 
would do and hit the web in search 
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> 50MHz Bandwidth, 2 Ch 
> 1GS/s Real Time Sampling 
> USB Device, USB Host & PictBridge 
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ONLY $1,422 inc GST 


of one myself. Luck was with me be- 
cause, almost miraculously, I found an 
identical circuit board up for auction, 
so I put in a minimal bid. In the end, 
I won the auction and it turned out 
the guy lived just around the corner. 
Within the hour I was checking out my 
new/old stock panel box with a virgin 
alarm mainboard and even a shiny new 
keypad thrown in for good measure. 

Talk about good fortune! Now all 
I had to do was hope it would work. 

My idea was to step through the old 
board’s programming options, noting 
down the settings, and then program 
the new board the same way. It should 
then simply be a matter of “plug and 
go”. After all, I’m a technician, so how 
hard could it be? 

But first, I had to get the old board 
out. I carefully documented where 
everything went up in the roof-space 
and removed the board from the panel. 
I powered it up on my workbench and 
got stuck in. Almost instantly I hit an 
insurmountable wall; I needed the 
original installation code to go any 
further and given this is a top-secret 
pin code installers use to set up their 
alarms, I doubted I'd get it easily. 

I tried everything I could think of, 
including the time-honoured “close 
your eyes and randomly hit numbers” 
method but nothing worked. Eventu- 
ally, I was worked up enough to call the 
alarm company and demand someone 
tell me the code, my reasoning being it 
was my alarm bought and paid for and 
I had a right to know. They wouldn’t 
budge though but they did offer to 
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send a technician out to unlock it at no 
charge, so I grudgingly agreed. 

This was getting to be a real hassle 
but the technician was there soon 
enough, although he had no idea what 
the code was either. After 30 minutes 
of button pushing and cursing and 
repeated calls to his home-base, he 
cracked it. It turned out my unlock 
code had been superseded and was no 
longer used, which had the technician 
wondering aloud (with appropriate 
cursing) why head office didn’t just 
give it to me in the first place. 

Now that I had unrestricted access, 
I carefully stepped through 300-odd 
programming settings and noted them 
down on a handy sheet I had down- 
loaded from the alarm manufacturer’s 
website. I then swapped the boards 
over and repeated the procedure, this 
time entering the very same settings. 
However, some of them didn’t make 
any sense and didn’t match any known 
options. 

I forged ahead anyway, then wired 
it all back in and powered it up. It 
worked but I was disappointed to dis- 
cover that it didn’t work as it should. 

I was way out of my depth by this 
time and without help, that was it for 
me. I didn’t want to wait until next 
morning to contact the alarm company 
so [hit the web but could find precious 
little information for my system. 

However, while searching, I did 
find an excellent Aussie-run online 
forum, with different sections special- 
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col CHUCKED IT IN AT THAT POINT & CALLED THE ALARM PEOPLE 


ising in all types of technology. The 
security alarms section turned out to 
be a fantastic resource frequented by 
current and former professional secu- 
rity people eager to help, so I put my 
questions to them and received many 
suggestions as to what to do or look 
out for, including information only 
those in the game would likely know. 

Unfortunately, none of their suggest- 
ions resolved my particular issue. 

About the same time all this was 
happening, Chris got back in touch 
saying that one of his staff was a former 
alarm technician and was keen to have 
a look. He took one look at the alarm 
and said that his old workmate was the 
best man to talk to, so he gave him a 
quick call. He arrived 30 minutes later 
and between them they had it all going 
in 10 minutes. 

They were both mildly surprised I 
had gotten as far as I had with it and 
one of them said that what had tripped 
me up was that the original installer 
had used several undocumented set- 
tings to make the alarm behave in ways 
it wasn’t specifically designed for. 
That was why my recorded settings 
didn’t make sense and it probably also 
explained why the first technician 
thought that the siren had shorted 
as well. 

It just goes to show that even with 
all the available information on hand 
some things still need the specialist’s 
magic touch. But as I say to all my 
clients, if you want to have a go and 


know you won’t make things worse, 
go for it. The trick is in knowing when 
to pull the pin on your own abilities 
and not be too proud to ask for help. 

As Dirty Harry said in Magnum 
Force, a “Man’s got to know his limi- 
tations”. 


The obsolete A: drive 


It wasn’t that many years ago that 
the only means of storing our precious 
data was the floppy disk. Recent com- 
puter users may think of the relatively 
compact 31-inch format when “floppy 
disk” is mentioned, while computer 
users of old will think of the much 
larger 54-inch model. 

The floppy disk drive in a DOS- 
based or Windows-based computer 
was designated the “A” drive. How- 
ever, some of the more expensive 
models sported two such drives, so 
there was a “B” drive as well. 

The 5%4-inch model had a very 
satisfying method of ensuring that 
the disk was properly secured during 
the critical read/write process. This 
was achieved by the use of a locking 
handle, which had to be turned 90% 
in order to secure the disk, engage the 
drive head and activate the firmware. 
A big LED gave visual indication that 
something was definitely going on 
inside there somewhere, as if all the 
whirring and clicking didn’t tell us 
already. 

Not only were these devices and 
the accompanying disks a technical 
marvel in their day, they were also rela- 
tively inexpensive (compared to say, 
8MB of memory or a 20MB hard drive) 
and revolutionised the way we stored 
data. However, there was a downside; 
users soon discovered that breathing, 
talking or sometimes even looking in 
the direction of the computer during 
the save process could cause data 
corruption, something users of early 
CD-writers will fondly remember. This 
usually meant that the disk had to be 
reformatted and the process repeated. 

The disks themselves also turned 
out to be notoriously unreliable, usu- 
ally failing at the worst possible times, 
such as when your master’s thesis was 
ready to hand in, the figures for your 
tax audit were due or your publisher 
required the final proof of your lat- 
est novel. Data just seemed to fall off 
the disks, making storing anything 
on them a bit like a game of Russian 
roulette; you’d never know when you 
went to use the disk if it would cough 
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up all its secrets or not. 

Actually, that’s a little unfair. Com- 
pared to saving data from RAM onto 
a tape recorder, the floppy disk was a 
dream and compared to tape saving, it 
was quite fast. Saving anything to tape 
would often take at least 10 minutes 
and it would inevitably fail for the 
same reasons outlined above and need 
re-saving, while the same amount of 
data could be written to a 5%4-inch 
disk in a matter of seconds. And of 
course their reliability improved as 
time went on. 

Further improvements in the tech- 
nology eventually led to the develop- 
ment of the “compact” 31-inch model 
that most people are familiar with 
today. This new format was not only 
much smaller but you could fit more 
onto the disk as well. Pick-up head 
technology also improved, increasing 
the read/write speed and the reliabil- 
ity and this made the 31⁄%-inch format 
incredibly popular. 

Solid-state thumb drives subse- 
quently rendered floppy disks obsolete 
and the drives are no longer readily 
available except on the secondhand 
market. 

Of course, where there is new 
technology there are stories of peo- 
ple getting into trouble with it. For 
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example, I had a customer who came 
in complaining that he couldn’t get 
a disk in the drive and sure enough, 
something was impeding the disk. A 
quick fish around with a pair of twee- 
zers produced two credit cards and 
a rather angry client who'd only just 
cancelled them, thinking they’d been 
stolen. Apparently, client-junior had 
seen dad putting disks into the slot and 
decided that the cards seemed about 
the right fit. 

Another client tried cutting down 
his old 54-inch disks and fitting them 
inside a 31-inch disk case. He subse- 
quently brought his tower in, claiming 
his floppy drive had stopped working. 
When I found out what he’d done, I 
told him he’d need a new one. 

I heard of others who didn’t bother 
fitting cut-down 5-14 disks into the 
smaller case. Instead, they just trimm- 
ed them down until they fitted into the 
smaller drive! 

Yet another client held the sliding 
metal protective cover on the disk 
open and cleaned the disk with meth- 
ylated spirits, thinking it would help 
recover the data he could no longer 
read from the disk. It didn’t. 

The floppy disk changed the way 
we did things and gave ordinary com- 
puter users the ability to conveniently 
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save their work and read it on another 
computer. It also gave some people a 
new way to stuff things up! 
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My next story comes from S. E. in 
Victoria and concerns an interesting 
manufacturing fault which eventually 
led to the failure of an amplifier mod- 
ule. Here’s how he tells it... 

The dB Technologies range of pow- 
ered loudspeakers are a reasonably- 
priced cousin to the RCF-branded 
range. This particular unit definitely 
had the bean counters in charge of the 
design process because it used two 
LM3886 amplifier modules in bridge 
mode to provide the grunt for the bot- 
tom end instead of a “real amplifier”. 

The unit came from a music shop 
and was labelled “blows fuses”, which 
is the usual description for almost 
any kind of failure I have found. After 
removing all the screws and extract- 
ing the amplifier chassis, the problem 
was immediately evident. One of the 
amplifier modules was missing part of 
the casing where it had blown apart 
and when this happens, it’s a good idea 
to replace both as a matter of course. 

Dismantling the chassis, de-solder- 
ing the old modules and soldering in 
the new ones is rather time-consuming 
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DATA JUST SEEMED TO FALL OFF THE DISCS ` 
~MAKING STORING A BIT LIKE RUSSIAN ROULETTE 


but the job was completed without 
incident. It was then that I noticed 
two Mosfets which were obviously 
part of the output stage of the ampli- 
fier. It’s never too late to consult the 
schematic I thought, so after a quick 
look I realised that this amplifier was 
a variation of a class-H topology with 
two extra supply rails. 

The two Mosfets (IRF540 N-channel 
and IRF9540 P-channel) sit between 
the inner and outer supply rails. They 
are normally off and only start to con- 
duct when the output of the amplifier 
rises towards the inner rails. They then 
turn on and allow the output of the am- 
plifier to swing towards the outer rails. 

This technique reduces the power 
dissipated in the amplifier and keeps 
the modules within their defined safe 
operating area. 

The Mosfets were checked with the 
multimeter and no shorts were evi- 
dent, so I assumed they were fine. As 
aresult, the amplifier was reassembled 
and switched on, which went without 
a hitch much to my relief. A sinewave 
signal was then fed into the input and 
a scope check showed a beautiful sine- 
wave output, right up until clipping 
at the outer rails. 

However, a voice inside was nagging 
at me to make some further checks 
on the amplifier and my suspicions 
proved to be correct. Something was 
not quite right with the operation of 
the class-H circuits and a quick check 
of the voltages on the Mosfets revealed 
that both were turned on hard. As a 
result, the amplifier was permanently 
operating with both outer rails applied 
instead of only using them when high 
power was needed. 
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I went back to the schematic to find 
out why. This is where the brain took 
a while to catch up. The Mosfets are 
only supposed to turn on when the 
output of the amplifier swings near 
those rails. However, at idle, the output 
of the amplifier was definitely at OV. 

At this stage, I decided to check to 
make sure the installed devices were 
in fact what they were supposed to 
be. And that’s when I discovered the 
problem — the two Mosfets had been 
swapped and were in the wrong place! 

The only logical explanation for 
this is that the mix-up occurred in the 
factory. But whatever the explanation, 
it was certainly the reason why the 
amplifier had failed so spectacularly. 
There was just too much voltage on 
the modules and they were operating 
outside their design specifications. 

Refitting two new Mosfets in their 
correct locations fixed the problem. 


Fridge temperature control 


P. E. of Heathcote, Vic., recently 
had a control module in an expensive 
fridge/freezer fail. When he discovered 
that a spare module was no longer 
available, he decided to fix the faulty 
module himself. Here’s his story... 

Nineteen years ago, I purchased a 
230/12V Trailblazer fridge/freezer for 
use in a 4X4 on desert trips. It subse- 
quently served me extremely well and 
was capable of keeping about 50 litres 
of food at -18°C. 

Unfortunately, on my last trip, the 
auxiliary battery terminal came loose, 
causing the Danfoss 102N3030 “black 
box” to overload and burn out. At the 
time, I was heading to the town in 
Queensland where Trailblazers are 


made, so thought I'd call in to buy a 
new “black box” while I was there. 
What could be easier? 

It didn’t turn out that way though. 
When I got there, they told me that 
the electronic control module was no 
longer available (the unit is 19 years 
old) and that even if it were, it would 
cost about $300. They also told me that 
the module is unserviceable but that I 
could have the fridge re-manufactured 
using later components at a cost of up 
to $1000. A new fridge is about $2000 
(they are good units). 

When I got home, I decided I would 
take a close look at this unserviceable 
module in detail. It came apart quite 
easily but the PCB was covered in 
a thin resin that was going to make 
things tricky. The fault itself was very 
obvious — a P50N06 Mosfet was burnt 
black, or at least, I assumed that it was 
a P50N06 since there were two more of 
that type which appeared undamaged. 

I decided to try my luck at Jaycar 
and they ordered me in three Mosfets 
for $7.50. Hopefully, they would do 
the trick. My plan was to replace the 
damaged unit and keep the other two 
as spares. 

The old Mosfet was fastened to its 
heatsink by a 2mm Allen key self- 
tapper. I didn’t reuse this as I thought 
a nut and bolt would be more secure. 
I don’t think silicone grease had 
been used originally but I decided it 
wouldn’t hurt to use some, to help 
keep this vital part as cool as possible. 

Having replaced the Mosfet, I decid- 
ed to also replace the four electrolytic 
capacitors on the board. They’d been 
there for 19 years and often operated 
in very hot conditions. In addition, 
there are several contacts along one 
edge of the board which plug into 
the compressor unit. These were 
tightened, cleaned and sprayed with 
a small amount of WD40. 

It was time for the smoke test and, 
much to my relief, the fridge started 
and operated without problems. All 
the new components were then fixed to 
the PCB using hot-melt glue, as the unit 
is subject to vibration on rough roads. 
All that remained then was to mount 
the black box back in its compartment 
and install a remote fuse so it can be 
easily checked when on the road. 

In the end, the repair cost just $10 
plus about three hours of my time, so it 
was definitely worth it. I’ll be keeping 
a closer eye on the battery terminals 
from now on though. SC 
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SOLAR POWERED VENT EXTRACTOR gum 


4 


| ° 20 years limited 


| 12V 2W Briefcase Solar Charger 


TAKE ADVANTAGE OF THE SUN 


Amorphous Solar Panels 

These amorphous silicon panels have a strong 
aluminium frame and the cells are protected by a 
strong, clear glass window. They are long lasting 
and will maintain 
80% of their 
performance rating, 
even after 20 years 
of use. 


warranty a ==> 
ZM-9020 $19.95 W's W 
ZM-9024 $29.95 Cay | 
ZM-9026 $49.95 —— & Improved. 
ZM-9030 $89.95 Includes protective 

į r 

ZM-9045 $129.00 | Plastic corti 
ZM-9034 $299.00 


Convenient brief case 
sized solar chargers 


for keeping a car / 


battery topped 
up while on 
holidays. Three 
sizes for small, 
medium and large 
cars or 4WDs. 


e Each terminates in a 
cigarette lighter plug 
or alligator clips. 


ZM-9036 

WAS $39.95 NOW $29.95 SAVE $10.00 
ZM-9037 

WAS $49.95 NOW $ 39.95 SAVE $10.00 
ZM-9038 

WAS $79.95 NOW $59.95 SAVE $20.00 


Solar Powered 3W LED Sensor Light 

A fully self sustained lighting kit, perfect where 
mains power is unavailable. Uses high powered 
CREE® LED lights to provide a bright focused beam 
of light to illuminate driveways, backyards etc. A 
waterproof solar panel with a 5m lead is supplied to 
keep the rechargeable batteries topped up. The 
built-in PIR motion detector automatically turns the 
light on for 5 to 20 seconds (adjustable). 

Very easy to install. 


e Battery: Ni-MH battery 

e Mounting hardware included 

Solar light size: 95(L) x 
240(H) x 137(D)mm 

e Solar panel size: 140(L) x 
198(H) x 66(D)mm 

SL-2707 

Also available: 


Ca) 


A 
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SL-2709 $129.00 


. 


A completely self powered contained i 
vent extractor for expelling odious : 
smells, noxious gasses or 
preventing the buildup of mould in 
damp rooms. The fan will operate 
up to 24 hours on a fully charged 
battery and ideal for bathrooms, 
kitchens, offices, attics etc. 

e Size: 210 x 240mm . 
MP-4558 


Better, More Technical 


e Roof or wall mounting 
e Built-in Rechargeable 1.2V 
3000mAH Ni-MH battery 


a car charger (included). Its portable cord- 
my free operation makes this a 


AMPING ACCESSORIES 


12V Camping Shower 
All you need is a bucket of warm water 
and your vehicles’ 12V battery. The 
4.8m power cable plugs into a vehicles’ 
cigarette lighter socket and a 
| waterproof switch controls power to 
the pump. The shower comes with 2.1 
| metres of plastic tubing, pump, 
| showerhead, hanging hook and a carry 
| bag. Ideal for camping and 4WD. 
| YS-2800 


Rechargeable Air Pump 


rechargeable air pump will have the job done in 
no time. Recharged via mains power or 


must-have accessory for your 
beach and camping inflatables. 


e Includes hose and two air nozzle fittings 
| © Mains adaptor (240VAC) and car charger 
| = (12VDC) included 

GH-1119 WAS $39.95 
SS POENE RAN 


SUMMER WATER FUN 


30m Fluorescent Yellow Diving 
| Head Torch 

l Equip yourself with the right gear 
when venturing into the depths. 
This head torch can be used up to 
30m underwater and has an 
adjustable head strap. The 
fluorescent yellow is unmistakable in 
low-light caverns and shipwrecks. 
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d 
|° Rated for 15m depth 
|° LED flash 

|° SMP sensor 

|° USB 2.0 

e 2GB internal memory 
| ° 3 hour battery life 

| OC-3186 WAS $129.00 


| ° Uses 4 x AAA batteries included 

| Diving Mask with Digital Camera 2GB 
hours of video. Features tempered 

N y 

LIGHTING KIT - 12VDC 

Í changing strip lighting system. Simply connect the 

| backing for easy installation. The 
changing modes or fixed 

le 5 metre length 

| ° LED RGB panel controller 


|e Burn time: 25 hrs (ON), 60hrs (flashing) ~ 

| ST-3458 

| Strap on this diving mask with a built-in digital 
glass lenses, durable frame and a 

"w => | 

A full RGB flexible LED lighting kit that contains 
l LED strip and power supply to the controller and 
remote control allows you to 

colour modes. 
| RGB flexible strip 
|° 12VDC power supply 


| ¢ 200 Lumens light output 
[839% J 
| 
| camera and take up to 2350 photos or 2 
silicone mask gasket. 5 @ 
RGB LED FLEXIBLE STRIP 
| everything you will need to set up your own colour 
| 
| away you go. The LED Strip has a self adhesive | 
select from various colour 
| ° LEDs per metre: 30 
| SL-3958 
Í 
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From party balloons and pool toys to larger air mattresses 
m and rubber dinghies - this high-volume low-pressure 


J 


i 
i 
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| or USB flash drive. 
| Mains plugpack 
| included. 


12V Car Kettle 

Simply plug into your cars 
cigarette lighter socket, mount 
to your cars interior and boil 
away. Holds up to 550ml 
and makes up to 4 cups of 
tea, coffee, soup or any 
other hot beverage. 


ur 


e 2 cups, strainer and 

mounting bracket included 
e Size: 235(H) x 95(Dia.)mm 
GH-1380 


12V Portable Stove 
Cooks, warms or reheats 
at up to 125°C. Deep lid 
design, with a case made 
from durable ABS plastic 
and carrying handles. 


e Size: 265(L) x 


180(W) x 
155(H)mm 
YS-2808 


Keep tabs on the weather, the time and displays 
photos. A remote sensor sends weather data to the 
display unit, which provides temperature, humidity, 
trend and forecast information and | 
also displays indoor temperature. 
Photos can be loaded by a host 
PC, via SD/MMC card 


e 12/24 hour clock with alarm 
e Wall or desk mount 
e Mains powered 


|° Mains p $129% | 
e Dimensions: 200(W) x $30% | 
150(H) x 30(D)mm 


| XC-0345 WAS $159.00 


PERFECT FOR BBQ SETTING 


Solar Rechargeable Candle 

An ideal lighting solution for your 
next BBQ dinner or family 

gathering. Simply charge by 
exposing the solar panel on the 
bottom to sunlight, when E 
darkness falls, turn it over and the * 
LED candle will automatically turn on. 


a) s 


e No batteries required 
e Size: 92(L) x 78(Dia.)mm | 
ST-3925 ( 


Also available: 
12 Piece LED Tealight Candle 
ST-3921 $14.95 


Solar Powered LED Ropelights 

Put your party lights anywhere the sun shines. 
Mounts the solar cell to any flat surface and 
charges the built-in 

battery. When the sun 

goes down, your 

lights come on 

automatically and light the 

100 red, amber and green 

LEDs with different flashing 

patterns that you select. 


A 
x 


e 10m long 
e Solar panel size: 148(W) x 105(H)mm 
SL-2829 WAS $49.95 


To order call 1800 O22 888 


All Savings are based on Original RRP. Limited stock on sale items. 
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NEW TOYS FOR THE BIG BOYS 


Flying Truck 
Send this radio controlled truck racing down a atack 
to pick up speed before it launches into the air. The 
| advanced body design and controls allow you to 
| easily control this flying truck like an aeroplane. 
Í Turn any road into a runway and let your kids amaze 


| their friends with different aerial Ban 
Í Manoeuvres only this flying truck can do. #>- 


Í ° Adjustable trim control 
e 20 min charge for up to 5 
minutes flying time 
Suitable for ages 8+ 
e Remote requires requires 6 x | 
Í AA batteries (not included) 
Bm ° Size: 210(L) x i 
113(W) x 
E 127(H)ìmm 
E GT-3389 


O-PLAYER RC BUMPER CARS 
| High speed bumper vehicles designed for thrilling 
head to head RC battles. Knock the opposing rider 
off its vehicle by making contact with one of the 
bumper tabs located on both sides. Counter attack | 
your opponent's bumper for a glorious victory! 


f © Includes 2 x vehicles & 2 x wireless remote controls 
e Requires 10 x AAA batteries 

e Suitable for ages 10+ === œ 
e Vehicles 125mm long {i $3995 I ca 
GT-3698 fA 9 = 


A four-engine, four-rotor 

flying widget. Each 

| channel and motor on 
the craft is colour-coded so 
you can easily identify what 

Í makes it go where. It has a built-in 
rechargeable Li-ion battery that 

| recharges from the remote unit. 
20 minute charge gives about 5 

| minutes of flight time. 


e Remote requires 6 x AA batteries 
g Size: 230(Dia.)mm 
| GT- 3782 WAS $69.95 


INTERACTIVE MUSIC QUIZ PRE 


Test your family and friends music w, © 
knowledge with this interactive ic 
music quiz! Game options include 
| ‘name that track’, 'beat the intro’, Can 
| 'name the artist’ and ‘sing the Sy 
next line'. Or make up your own 


game - the possibilities are í 
| endless! wer oy 


| e Speaker console with four ot 
| team buzzers a 
and LCD points display 
e Quizmaster controller with music start/stop 
button, points buttons, crowd sound effects, 
three music distortion buttons and volume control 
| e MP3 player (not included) connection to the 
Quizmaster controller 
j| e Requires 3 x AA batteries 
| e Suitable for ages 8+ 
| GE-4233 WAS $39.95 


ms 
N 
Ee 
2 [>z] 


WIW. V.jaycar. com.au 


All Savings are based on Original RRP. Limited stock on sale items. 
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Christmas Gift Ideas 


iPhone® Controlled Helicopter 

This beautifully designed helicopter is operated 
through your iPhone® by connecting the infra-red 
dongle through the iPhone® earphones socket. 
Simply download the free application from the 
iTunes store and you are ready to start flying. 


e Built in Gyroscope 
Steer by iPhone?® tilt sensor 
è Black, white and silver 
e Compatible 
with iPhone® 
/iPad® or ° 
iPod Touch® PS 14 
e USB Charging Wi $79 95 | 
cable included Stass 
e 30 minutes recharge for about 5 min flight time 
e Size: 135(L) x 40(W) x 80(H)mm ox 4 
GT-3460 


r 


MINI SOLAR RACE CARS 


E Fun and functional mini solar race car kit with 


built-in electric motor. No glue required - 
simply snap all the pieces together. 
The sun or a 50W halogen 

globe powers both models. 


Í ° Size: 60(L)mm 
e Suitable for ages 10+ 
| 


GT-3755 Y { $995 ea : 
GT-3756 $3.00 J | 
{WAS $12.95 


SALT WATER FUEL CELL POWERED CAR y 


| A simple, environmentally friendly fuel cell 

| to power small electric car for hours 

| of safe fun. All that you have to 
add is water and table spoon 
of salt! Includes 3 fuel cell 

| sheets, non woven fabric 

| separator and air cathode. 


| ° Suitable for ages 8+ 
e Car measures: 75(L) 
x 40(W) x 18(H) mm 


i KJ- Fuel Cell | | 
bongo Catridge valued | 
at $4.95 | 
| KJ-8941 $4. 95 ont | 


1:10 SCALE REMOTE CONTROL 
OFF-ROAD ELECTRIC CARS 


These are serious 1:10 scale electric off-road 
remote control racing cars! Each is constructed 
around a lightweight hardened plastic chassis, and 
features front and rear fully adjustable independent 
suspension with oil-dampened shock absorbers, 
full-time shaft-driven 4WD with front and rear 
geared differentials, lightweight aluminium top 
plate for extra chassis strength, hi-speed steering 
servo, electronic speed controller (ESC) and 
hi-torque RC540 brushed motor. 
Complete with 7.2V 1800mAH Ni-MH 
rechargeable battery pack and 4i 
mains charger. See website 
for full specifications. 


e Controller require 
8 x AA batteries 

e Recommended 
for ages 12+ 


Buggy 

GT-3670 WAS $229.00 
NOW $199.00 SAVE $30.00 
Monster Truck 

GT-3672 WAS $249.00 
NOW $209.00 SAVE $40.00 


HELICOPTER CLEARANCE 


Helicopters shown below are priced to clear. 
Limited stock available - be quick. 

Mini 2-Ch Apache IR 

Helicopter 

Robust moulded 

plastic construction. 


e 20 minute charge 
for about 10 i sg 
minutes flying time oe 
e Recharges directly from the remote unit 
e Remote requires 6 x AA batteries 
e Recommended for ages 10+ 
e Size: 160(L)mm approx. 
GT-3273 WAS $29.95 


Mini 3-Ch RC Helicopter 
An entry-level chopper for 


Í the first time flier. 


f ° 3 channel 
f ° 20 minute charge gives 


about 10 minutes 
flying time pap ; 
e Recharges directly from i 

the remote unit 
e Remote requires 6 x AA batteries i 
e Recommended for ages 8+ 
e Spare blade set GT-3307 $9.95 g 5} 
e Size: 160(L)mm approx. $29' 95 
GT-3306 Con 


Alloy Shark 3-Ch RC Helicopter 
All aluminium 


airframe, fuselage and 
landing gear. 


e 3 channel 

e 45 minute charge for 10 | 
minute flight time f 

e Remote requires 4 x 
AA batteries 

e Plugpack charger included 

e Recommended for ages 14+ 

© Size: 380(L)mm approx. 

GT-3380 WAS $79.95 


Apache 3-Ch RC Attack Chopper 
Built-in gyroscope. . 


e Remote 
requires 
6 x AA batteries 

e 70 minute charge 
for about 10 
minute flying time 

è Frequency: 27MHz 

e Recommended for ages 10+ 

© Size: 310(L)mm approx. 

GT-3382 WAS $89.95 


4-Ch RC Helicopter We pit 
Advanced helicopter. Elevation, íl 
yaw, pitch and bank. 


e 4 channel 

e Super light and 
extremely rigid 
aluminium frame 

e Built-in gyroscope 
for stable flight 

© 90 minute charge for 
10 minute flight time 

e Frequency: 2.4GHz 

e Remote requires 8 x AA batteries 

e Recommended for ages 10+ 

e Size: 360(L)mm 

GT-3340 WAS $179.00 
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‘Christmas Gift Ideas 
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FOR HIM _3 SPEED TURNTABLE WITH | FOR THE YOUNG MINDS 
| USB Slide/Film Scanner SPEAKERS & AUDIO OUTPUT 


Listen to vinyl collections directly from the unit with 
it's built-in speakers or connect directly to an 

| external amplifier. Features a 3.5mm headphone 

| jack for personal listening with 

adjustable bass control. 


| Solar Eco-House Kit 
Fun to build eco-house kit that ii 
will introduce your child to an g 
eco-friendly concepts in an 

| entertaining way. The house has it own 
| solar panel and a windmill to supply free 
| power to the lighting & sound circuits. $19% 


| Convert your negatives and slides to digital images 
quickly and easily with this USB scanner. Images 

| are scanned in about half a second for high-speed 

| conversion and editing using the included Arcsoft 

| Photoimpression software or one of many other 

| image management programs. 


e 33/45/78 RPM $69 0 
e Stereo amplifier $10% 
e Automatic stop 


e Colour or B&W film or slides 
| ° Negative and slide holders 


| e Requires 2 x AA batteries 5810% 


ot a | © Mains powered | for non-solar operation 

e į resoluti | Dimensions: 350(L) x 310(D) x Recommended a 
Key dpi lash ution 130(H)mm for ages 8+ (S 

e powere eA imatel 

* Dimensions: 85(W) x Pe WAS $79.00 ASO aaar F 


165(H) x 90(D)mm $49 00 SIRS E AAE A amar: 
e E Pas one $250 AM/FM WORLD BAND RECEIVER 
| 4GB Digital Voice Recorder fee A truly portable world radio covering AM/FM/SW 
With 4GB capacity and stereo capability, this recorder bands with Phase Locked Loop (PLL) technology 
quickly record musical ideas in either High Quality, | ensuring rock-steady, drift free reception even with 
Long Play or Short Play and to play back MP3 tracks. weaker signals. An excellent radio that will 
Į Play back through headphones or the built-in speaker. erform well for years. 
f Great for students and business meetings. | See website for full specs. 


e Up to 1080 hours recording E e Shortwave band from 2,300 - 
Æ © Supports MP3/WMA/ACT formats 7,500kHz & 9,200 - 22,000kHz 
Ba e Built-in Li-ion battery |° Requires 2 x AA batteries 


KJ-8924 WAS $29.95 


f Solar Powered / w 
Dynamo Robot Kit y 
Build your own solar powered 
robot. Robot moves forward 
and reverse. Supplied with a 
hand cranked dynamo for 

m alternative power source. 


f ° No batteries needed 
e Recommended $19% 


$ ° USB cable, user manual, | ° Size: 120(W) x for ages 8+ 
earphone, external mic | 75(H) x 30(D)mm KJ-8821 $10” 
* Dimensions: 85(L) x | AR-1745 WAS $29.95 


34(W) x 11(H)mm 
XC-0383 


1080p Media Player with USB/SD/LAN ports 
View your collection of downloaded movies or 

digital pictures on your TV easily. Just attach your 
USB hard drive or thumb drive with your movies or 
SD card from your digital camera 
and start watching. 


ADVANCED 2W 38 CHANNEL UHF 
TRANSCEIVER WITH CTCSS 


| This high-quality 38Ch UHF transceiver 
| provides a range up to 10km line-of-sight 
suiting many professional and leisure 

| activities. Save battery power by switching 
| to the low setting (500mW) for local 

| communications. Includes rechargeable 
eee Li-ion battery and plugpack charger. 


e CTCSS function 

e Power output: 2W 

e Hi/Lo power output 

| © Size: 120(L) x 57(W) x 35(H)mm 


| CTCSS (Continuous Tone-Coded Squelch System) 
l allows users on a shared channel to reduce interference 
from other users by filtering them out 


| DC-1047 WAS $99.95 


INDOOR DESK THERMOMETERS À 


| Handy desk or table-top thermometers. 
| Measures degrees Celsius with 
| hi and low memory. Tilting bail 
for standing on desk purposes. 
Battery included. 


| © Range: -20 - 50°C 


| e Size: 64(W) x 72(H) x 18(D)mm 


e Video playback: 
Supports AVI/MP4, 
DIVX, XVID, MPEG1/2, 
RM, RMVB, DAT, MOV 
and VOB. Music playback: 
MP3, WAV, OGG & WMA audio formats 

e HDMI, YPbPr (YUV component) 


and AV outputs $119% 
¢ Ethernet connectivity (UPnP) $20% 
XC-4204 WAS $139.00 


HI-FI STEREO BLUETOOTH® HEADSET mme iiai 


| Multi-function headphones with Bluetooth® and hands-free profile with the ability to listen to MP3 music 
| from a mobile phone or a PC. Crystal clear sound using digital sound processing and built in CVC (clear 

| voice capture) to eliminate noise while talking. Features a full cup headset with soft touch leatherette 

| finish and rechargeable Li-Po battery. Perfect for the commuter, student, or multi-tasker. 


| QM-7316 WAS $5.95 NOW $3.95 SAVE $2.00 


| QM-7318 WAS $6.95 NOW $3.95 SAVE $3.00 


PILLOW SPEAKERS 


| A safe and convenient alternative to 
headphones or earphones whilst 

| listening to music in bed. Simply 

| plug in an MP3 player, 

| iPod® or radio and place | 
J into a pillow case. No 

| batteries required. Perfect 
for children and adults alike. 


|° Includes 1m lead A 


with 3.5mm stereo plug 


|° Multipoint Support: 2 connections simultaneously 
¢ Supports A2DP, AVRCP, headset, hands free profile 


D Low battery LED and audio indication Great for | $79 95 e Impedance: 16 ohm @ 1kHz 
| ¢ Working range: up to 10 metres Commuters | e Maximum power: 0.6W ($995 | 
| AA-2082 epeinneeenes AS-3029 
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Countdown Timer 


' ; A 3kg Kitchen Scales 149 Piece Pink Tool Set 

Use it for cooking, parking, exercising, Easy to use and will measure up to $2995 Finished in bright pink, the kit contains a $3995 
aag n ee he kids on the 3kg. Features tare function to hammer, long nose pliers, multigrips, tape 

computer. Water resistant, easy to use, É h í ixi ~ measure, screwdrivers, shifting spanner, ~ 

has a memory setting for frequently eee a maing v 5" hoe yo" 


bowl and only weigh the ingredients. shears, driver with 20 bits, 8-piece Allen key 


used values and the buzzer alerts 


R Ruz Weighs in both metric and imperial. set, 6 jewellers’ screwdrivers plus ASCE 
you to When your fime i$ up. an assortment of nails, screws Y am 
e Countdown range 99 hours 99 T | Resolution: 1g and other fasteners. An easy to FTA I BSA d |] 
ee dea Sadonds OWN Timen e Requires 2 x AA follow How-to booklet is | (Y {hni = 
e 2 x AAA batteries included 4) 5 j batteries included on each tool and Ly Pei E 
e Dimensions: 88(W) x PAON e Auto power off common household tasks. A A] pi i y 
XC-0271 WAS $24.95 L See / f TAE» 210lLimm = Beate Smead | ‘ in 
> : ee be 2 i ‘ tii 
Pi QM-7257 WAS $34.95 p- seat) > olen t a 


ne TD-2075 WAS $49.95 
r, More Technical To order call 1800 O22 888 


All Savings are based on Original RRP. Limited stock on sale items. 
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VIEW THE JAYCAR CATALOGUE 
_ ON YOUR iPAD® 


| Exciting news for iPad® 
Í users! The complete 
508-page 2011 Jaycar 

Í Catalogue is now 
available on iTunes for 
FREE. Just search for "Jaycar" in iTunes® C į 
or visit our website for link. 


J 
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USB BUSINESS CARD SCANNER 


Save your business card contacts directly to an 
Outlook or Outlook Express address book. Scan a 
Í business card and the included Optical Character 

| Recognition software will extract text from the 

Í business card and categorises it in to 13 different 
fields. Powered by USB and uses a 1.3MP sensor. 


m which is built to the same design 


| suitable for appliances including 
Í sensitive electronics. No matter 


eee 
mponents 


Electromechanical 


Lighting 
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HRISTMAS 


-2KW SINE WAVE INVERTER GENERATOR 


Petrol powered and differs from 
cheaper units, due to the engine, 


as the market leading Japanese 
brands, and drives a DC alternator. § 
The inverter then converts the DC 
to a stable pure sine wave 230VAC, 


what the load is on the generator, the output 
remains at 230VAC 50Hz. Compact, the petrol 
motor keeps engine speed in line with the load, 
reducing noise and increasing fuel efficiency. 


¢ Electric start & recoil start -_ 
e 7L fuel capacity (approx 6.5hr run time) 
e 2x 230/240V GPO power outlets 

e 12V 8.3A vehicle battery charger output 
e LED indicators for output, overload and oil level 
MG-4502 


j Unit comes with a mini USB lead. l 


95 
e Scans single or double: giia, 


| sided business cards Moe 
e e Supports multiple A 

| languages 

| 


| ° Size: 120(L) x 
70(W) x 

| 20(D)mm 

| XC-4908 


ANDROID SMART TV MEDIA PLAYE 


Powered by the Android operating system this 
smart TV media player will add a new dimension of 
interactivity to your plasma or old CRT. You can 
access all your favourite internet sites, install and 
run Android apps, watch just about any movie from 
your media collection, play games, facebook, twitter, 
msn, youtube etc. Just plug in a USB hard drive 
loaded with movies or connect to a shared drive on 
your Windows/Magc/Linux machine and start 
watching your favourite movies with ease. 
See website for specifications. s 
$1990} 


e OS: Android 2.2 > 
e Resolutions: 420p, 576i, CÑ 
576p 720p, 1080i,1080p ~“ 
© Dimensions: 210(L) x 
171(W) x 35(H)mm 
XC-4208 


x 
G-FORCE METER KIT ___ 


Measure the g-forces on 
your vehicle and it's 
occupants during your 
next lap around the race 
circuit, or use this kit to encourage smoother driving 
to save petrol and reduce wear & tear. Forces (+/- 
2g) are displayed on the 4-digit LED display. Also 
use it to measure g-forces on a boat crashing over 
waves or on a theme park thrill ride. Kit includes 
PCB with pre-mounted SMD component, pre- 
programmed microcontroller and all onboard 
electronic components. 


e Requires 2 x AA batteries 


95 |) 
e PCB: 100(L) x 44(W)mm ¢ $49 
KC-5504 


We supply the PCB with the SMD component 
already mounted on the board to save time and frustration. 


Ss 


| Call your nearest store for details 
\ 


Not availabe in all stores but can be ordered 


4 CHANNEL DVR KIT WITH 4 


OUTDOOR COLOUR CAMERAS 


This DVR kit comes with 500GB of storage for over 
300 hours of continuous video recording, as well as 
four cameras to cover all of the important areas. 
Supports backup via USB drive and live recording 
can be initiated manually or pre-programmed via 
Smartphone/iPhone® (via installed app) or the 
internet, and log into your r 

system from anywhere and 
view live and recorded 
footage. 


DVR: EE. 


e Video compression: H.264 


e Alarm notification via email 

e Automatic recovery after power failure 

© PTZ compatibility via RS-485 port 

e Size: 300(L) x 210(W) x 50(1HImm |d $499 
Camera: $100 
e Outdoor weatherproof enclosure 

© Sensor: 350TV Lines colour CMOS 

e Cable length: 18m (video & power in one) 

e Size: 85(D) x 58(Dia.)mm 


e Mains power supply included 
e Infrared LEDs for day/night operation 
QV-3026 WAS $599.00 


CD PLAYER WITH USB/SD _ 
ENCODING MUSIC BOX 


Digitally encode your old CD collection straight to 
| SD card or memory stick. Also record directly 

| | from a USB drive to SD card or vice versa. 

| | Features AM/FM digital tuner, blue back light 
LCD, alarm clock with sleep 


| and snooze function. 


| e CD / CD-R, RW/ 

| MP3-CD playback 

Í ° Built-in amplifier and 
| stereo speakers 

| ° Requires 2 x AAA batteries 
| © Dimensions: 250(W) x 204(D) x 85(H)mm 
| GE-4138 WAS $99.00 


| Also available: 


| GE-4139 NOW $79.00 SAVE $20 


Home Automation 
Sight & Sound 


e Mains power i 
E charger : —— 
E included ane p” 
e Remote En pa” 
requires 4 x @ NEW) 
AA batteries ; S 
e Size: 370(L)mm fj 1) | Great | 
GT-3350 (569 }} | Gift idea | 


Check our website for Christmas Trading Hours 
To order cal 1B OO Orr 888 wW. jacar. coOom.ali 


Prices valid from 2411/2011 to 24/12/2011. Limited stock on sale items. No rainchecks. 


FROM JAYCAR 


Se INN 
3CHANNEL 27MHZ RC HELICOPTER 


All aluminium airframe chopper complete with a built-in $ 
gyroscope for more stable flight and dual blade design 
for easy control. Comes with a lightweight Li-Po 
battery that provides up to 8 minutes of flight time 
from a 60 
min charge. 


PORTABLE CASSETTE TAPE TO MP3 
ENCODER WITH PC CONNECTION 


Dust off your old cassette tapes and rescue your | 
retro-chic 80's and 90's music collection with this | 
tape to MP3 encoder. Simply install the included | 
software to your computer, plug in the encoder (> 
via USB and you're ready to digitally convert, 4 lan aati 
restore and archive all your precious cassette Qà 
music. USB cable, instruction 

manual and software included. 


e Converts to MP3 or WAV file 
formats with track recognition 

e Powered from USB port or 2 x 
AA batteries (not included) 

e Size: 93(L) x 118(W) x 32(D)mm 

| GE- 4071 


soos! iw 


We've been selling the D.I.Y kit ungi 

| successfully for over a year ee 

| now, and the growing 

| consensus is that ultrasonic eee ay 

| antifouling systems appear to 8 ] 

| work very well. The special DED | 

| frequencies seriously deter marine See eats i 

| growth of the various organisms that 

| choose to use your boat as a home, 

Í reducing the frequency of slipping for 

| messy, expensive and dangerous antifouling treatment. | 

| These completely manufactured units are straight 

| forward to install. Power is supplied by 12VDC anda 

| low voltage cut-out feature is also included, which 
protects the boat's batteries from being over l 
discharged. Each unit includes a control box (5m lead) | 
and transducers (10m lead each), and a comprehensive | 

Í installation & instruction manual. More details and 

| specification can be found on our website. 


e 2 years warranty 
| . 
| Two versions available: 
| 


| YS-5600 $899.00 


| | 
| YS-5602 $1199.00 ===> | 
| Larger vessels can simply use | 14} 
Í multiple units. Twin hull vessels will require P} $399 0 P| | 
Í double the recommendations above. t aa y | 


QCar 


Automotive 


VW * 
CAR VIDEO EVENT RECORDER 


Capture the accident and playback later. This handy 
device is automatically activated by the built-in 3- 
axis G sensor that responds to a sudden braking or a 
collision. It starts recording the event to an SD card 
(16GB stores up to 5hrs - card not included). Simply 
mounts onto the windscreen like a GPS unit. 


—, 
e 120° wide-angle 7 


camera with IR LEDs }{$199 00 
Playback includes 
Google Maps location $500 


e Video resolution: 640 
x 480 @ 30 fps 

e Real time clock stamp 

e Video output for external monitor 

* Size: 92(W) x 80(H)mm 

QV-3798 ie atte BD 


2.4GHZ REAR VIEW MIRROR 
REVERSING CAMERA 


f Incorporates a reversing camera that transmits 

video signals via the 2.4GHz band to the monitor 
B which can be mounted internally or externally. 
The monitor fits securely over your 
existing rear view mirror and 
B® can be quickly removed 
when needed. 


e 3.5" LCD colour screen 

e Range: up to 80m 

e Dimensions: 280(L) x 95(H) 
x 26(D)mm 

QM-3795 WAS $199.00 


REVERSING CAMERA WITH 
SENSORS AND 3" LCD MONITOR 


This complete reversing system includes a flush | 
mount camera, 3" LCD screen and 4 sensor 
ultrasonic distance system. The screen shows the | 
camera vision together with sensor status and 
parking assistance lines. The distance to sensed 
objects appears on the screen and an audible alarm 
sounds if you get too 

close to anything. 


e Power: 12VDC 
e On Screen 
Display menu i 
e Flush mount camera included $249% 
e Shock, vibration and water 
resistant camera 
e Dimensions: Screen: 93(W) x 62(H) x 24(D)mm 
Camera: 33(L) x 20(Dia.)mm 


| 
f 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


LR-8870 


am case, ideal power accessory for 
your next camping, fishing or 


CAR VOLTAGE METER / IN-OUT 
THERMOMETER / CLOCK 


The unit plugs into car's cigarette lighter socket and 
gives an accurate measurement of the battery 
voltage, displays inside 

and outside temperature 
and the time. 


e EL blue backlit display 
e Size: 145(W) x 34(H) x 32(D)mm 
XC-0116 WAS $45.00 


Housed in a tough rubberised 


4WD adventure. In addition to 
a 200W modified sinewave 
inverter, it provides a USB 
outlet, an LED work light and 
two 12V cigarette lighter sockets. 12VDC 
connection is via cigarette lighter plug. 


e Size: 230(W) x 180 
MI-5103 


CREEN LCD MONITOR WITH USB 


Touch screen capabilities 
enables use with a laptop/PC, 
games console and endless 
other VGA operating devices. 
Use it to control a computer or 
any other USB compatible 
device. The monitor can be 
mounted either on the bracket or 
flush mounted with cradle. Software 
and adaptor cables included. 


eè Size: 178(W) x 122(H) x 30(D)mm 
OM. 3744 WAS cma 00 


IN-DASH CD/MP3/DAB+/ FM RADIO 


In addition to DAB+, 

you also get FM 

and MP3 playback 

through just about 

any source you 

could think of - USB, SD or MMC card or CD. It also 
has a built-in 4 x 20WRMS amplifier, so all you'll 
need to add is speakers. The ideal replacement for 
that tired factory-fitted music machine. 


e Flip-down detachable panel with colour LCD 
e SD/MMC card, USB and AUX inputs 

e CD/MP3/WMA, CD-R/RW playback 

e 4 x 20W RMS output 

e 4-band EQ (Classic, pop, rock, flat) 

© 18FM/12AM presets 

e Mounting depth: 180mm 

QM-3783 Not available in NZ 


Í ° Dimensions: 56(Dia.) x 25(H)mm 
Í AR-3121 


® interface with your creations, suchas # 


E ports, 128K RAM and 256KB 


(H) x 62(D)mm l 


BLUETOOTH® HANDS FREE CAR KIT 


Avoid the risk involved with using your 
mobile handset whilst driving by using 
this simple Bluetooth® hands 
free car kit. It has a built-in 
speaker and microphone, 
features echo jj 
cancellation for clear 
calls, and even has 
adjustable volume. A cost 
effective solution for hands 
free mobile phone use (529 95 | 3) 
and much cheaper than getting fined! tL 


e Input voltage: 9-26VDC 


Great ) 
Gift Gift Idea | 


GRY RE A 


i MINIMAXIMITE CONTROLEER KIT 


A DFE and intelligent cantotler to 
home automation. Features 20 oen 
configurable digital/analog I/O 


flash memory to hold your 
program and data. Design and | 
test in MMBasic over a USB link 
from your PC, then disconnect the PC P= 
and the programs continue to operate. yf } 
Alternatively, hard wire a PC monitor, (== 
keyboard, SD card reader and amplified speaker to | 
work independent of a PC. Requires 2.3 - 3.6V DC (2f 
x AA or use plugpack MP-3310). Kit supplied with 
PCB, pre-programmed and pre-soldered micro, and 
electronic components. 

© PCB: 78 x 38mm 

KC-5505 


We supply all of the surface mounted components 
already pre-soldered to save you time and frustration. 


Pas A 


DIGITAL AUDIO DELAY KIT 


hans seh and picture Seh onisatien (‘lip 
sync’) between your modern TV and home theatre 
system. Features an adjustable delay from 20 to 
1500ms in 10ms steps, and handles Dolby Digital 
AC3, DTS and linear PCM audio with sampling rate 
of up to 48kHz. Connections include digital S/PDIF 
and optical Toslink connections, and digital 
processing means there is no 
audio degradation. Kit includes 
PCB with overlay and pre- 
soldered SMD IC, enclosure 
with machined panels, and 
electronic components. 


e 9-12VDC power supply required - use MP-3146 
e Universal IR remote eee 
required - use AR-1729 f f $ SA 
¢ PCB; 103 x 118mm al 99 }} 
KC-5506 <<, 


YOUR LOCAL JAYCAR STORE - Free Call Orders: 1800 022 888 


. AUSTRALIAN CAPITAL TERRITORY Newcastle Ph (02) 4965 3799 Mackay Ph (07) 4953 0611 Frankston Ph (03) 9781 4100 
Belconnen Ph (02) 6253 5700 Penrith Ph (02) 4721 8337 Maroochydore Ph (07) 5479 3511 Geelong Ph (03) 5221 5800 
Fyshwick Ph (02) 6239 1801 Port Macquarie Ph (02) 6581 4476 Mermaid Beach Ph (07) 5526 6722 Hallam Ph (03) 9796 4577 
3 Rydalmere Ph (02) 8832 3120 Nth Rockhampton Ph (07) 4926 4155 Kew East Ph (03) 9859 6188 
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Bondi Junction Ph (02) 9369 3899 Wollongong Ph (02) 4226 7089 Adelaide Ph (08) 8231 7355 Sunshine Ph (03) 9310 8066 
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astle Hil Reynella Ph (08) 8387 3847 
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Liverpool Ph (02) 9821 3100 Ipswich Ph (07) 3282 5800 Cheltenham Ph (03) 9585 5011 Rockingham Ph (08) 9592 8000 
Maitland Ph (02) 4934 4911 Labrador Ph (07) 5537 4295 Coburg Ph (03) 9384 1811 


Arrival dates of new products in this flyer were confirmed at the time of 
print. Occasionally these dates change unexpectedly. Please ring your 
local store to check stock details. 

All savings are based on original RRP 


Online Orders 
Website: www.jaycar.com.au 
Email: techstore@jaycar.com.au 


Head Office 
320 Victoria Road, Rydalmere NSW 2116 
Ph: (02) 8832 3100 Fax: (02) 8832 3169 
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ARDUINO MODULES 


| Light Sensor Module 
This silicon light sensor outputs a voltage 
proportional to incoming light. Perfect for 
measuring light levels both indoors 

and out, security sensing and 
human feedback like waving a 
hand over the sensor. 


e +/-60° field of view 
e Supply voltage: 
J 3.0 to 5.5VDC 
| XC-4228 
Temperature Sensor Module 
Sprinkle these around your house to 
collect temperature data using your 
Arduino. This 1-wire bus 
E temperature sensor module is 
easy to connect and use. You 9" 
B can even daisy-chain several w# 


together on the same wire. b 
| 0.5°C accuracy and fast response. 


e -55 to +125°C 
temperature range 

e +/-0.5°C accuracy 

e Selectable 9 or 12 bit precision 

e Arduino compatible library and examples support 

e Unique device ID coded into every sensor 

e Two sets of header connections to allow easy 
daisy-chaining _ 

XC-4230 


3-Axis Accelerometer Module 
Easy to use 3-axis accelerometer 
that provides separate outputs for 
X, Y, and Z. Very simple to 
connect to an Arduino or 
other microcontroller using 
analog inputs, and easy to 
read the values into your 
program or circuit directly. 


è Selectable +/-1.5g and +/-6g ranges 

e Freefall-detection (0g) output 

e Built-in 3.3V regulator with 5V-safe 
1/0 lines 


XC-4226 (19% } 


Humidity & Temperature Sensor Module 


© 0-100% relative humidity with 2-5% accuracy 
© 3 to 5V operation 
¢ Blue power LED 
XC-4246 


BREADBOARDS 


|Breadboard Jumper Kit . 
This kit consists of 70 
pieces of single core sturdy 
wire which has been 

| stripped on each end and bent at right 

| angles. 


| © Specifically made for breadboards 


11% jf) 
| ¢ 5 packs each of 14 different length | 


| PB-8850 | 
Breadboard 


Simply a combination of 2 x distribution strip and 
|1 x terminal strip. 


| © 840 tie points 
| © 200 distribution 
| holes 
e 640 terminal holes 
e Size: 65(W) x 175(L)mm 
| PB-8814 


ee a aes 


| 


e -4°C to +125°C temperature range with +/-0.5°C accuracy 


Sound & Buzzer Module 
This versatile piezo-element 
module can be used for both 
input or output! It can be used $ 
as a noise-maker driven by your 
microcontroller for audible 
feedback of events, and it can also 
be used as a knock-detector input to 
sense events and react to them. 
Includes a built-in 1M resistor to allow 
the piezo element to detect shocks. 


e Frequency response 0-20KHz, peak 
resonant frequency: 4KHz +/-500Hz 

e Sound pressure level at 10cm: 75dB (min) ene 

e 1 to 25V rated voltage (3 to 5V typical) 

XC-4232 


Microphone Sound 
Input Module 

Give your project ears with 
this sound response and 
sound pressure level sensing 
module. An integrated dual signal 
amplifier converts the sound to 
separate channels for pulse and 
frequency measurement, and sound 
volume level. Designed to connect 

straight to an Arduino compatible, microcontroller 
Analog to Digital converter or many other circuits. 


e Omnidirectional microphone 

e Frequency response 60Hz to 15KHz 
e Sensitivity -40dB typical 

XC-4236 


Hall Effect Magnetic & Proximity 
Sensor Module 


Sense magnetic presence, rotating m 
wheels and magnets, door and ar S oy 
sensors, and anything else ys en 
magnetic nearby this sensor. LG _ 
Q 
easy setup and use D 
e Output turns on at 40 Gauss NG 


(4mT) and turns off at 30 


e Green “triggered” LED for 


Gauss (3mT) 
e 2.5 to 5.5V operation 
XC-4242 


Measure temperature and relative humidity using a simple interface that requires just three wires to the 
sensor: GND, power, and data. Supported by an Arduino library that makes it very 

easy to read values into your project, so with a single I/O line from your > 
microcontroller you can read both temperature and humidity. 


POWER-OVER-ETHERNET REGULATOR pap 


| This regulator module fits 

| onto the EtherTen or = 

| EtherMega to make them 
compatible with commercial 

| 48V Power-over- Ethernet 

| switches. It includes built-in 

| smarts to communicate with the 
| switch and negotiate a power 

| rating for the device, then uses a b 

| switch-mode regulator to efficiently drop the 48V 

| supplied via the LAN cable down to 7.5V for use by 
| the Arduino compatible board. 


| © Implements the official 802.3af 

| Power-over-Ethernet standard ( 

| © A8VDC in, 7.5VDC out 

|° 12.5W maximum 
power rating 


| a 


Www jaycar.com.au 


All Savings are based on Original RRP. Limited stock on sale items. 
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For Simple to Advanced Projects 


s 5 
Full Colour RGB LED Module 
Includes a bright RGB LED on the top of the board 
and a WS2801 constant-current, addressable, 
multi-channel LED driver on the back. This smart 
module can be daisy-chained, so you can connect 
a number of these together in a string and drive 
each of the module colours individually » 
from your microcontroller. The 


WS2801 includes its $ 
í 59% 
© 3.3 to 5V operation a5 


own built-in PWM 

outputs. 

¢ Constant current controller Ww) 
XC-4234 Di E 
N-MOSFET Driver & Output Module 
This high-power N-MOSFET module lets you 
switch high-current loads using a tiny 
microcontroller. Works brilliantly for 
automotive projects such as 
switching high-power 12V lights 
and high wattage LEDs. 


e Maximum 60V / 20A 
switched load 

e Multiple connection 
headers for high- 
current wiring 

e Built-in pulldown resistor to ensure 
output is off by default 

Drive directly from an Arduino digital output 

XC-4244 


Logic Level Converter Module 

This module easily connects different logic voltage 
levels together for bi-directional communication on 
up to 4 channels, allowing you to use low- 

voltage sensors with a 5V microcontroller. . Des N 


e 4 bi-directional channels 

e Easily connect 3.3V sensors and 
devices to 5V FEET 
microcontrollers í 6% 95 y 

e Pass-through GND \ 
connection 

XC-4238 


Shift Register Expansion Module 
Use this shift register expansion module to , 
drive up to 8 devices using just 3 pins 
on your microcontroller. They can 
also be daisy-chained together 
to drive 16 channels or more. 
e 8 output channels PFS) 
per module Me 5 | | 
e 2 to 6V operation Ess 
¢ Blue power LED 
XC-4240 


Power up to 4 EtherTen’s or EtherMega’s with DC 
from a low cost plugpack across your home or office 
network cables. This takes all the hard work out of 
j cutting and hacking ethernet cables to 
| power remote boards, it isolates and 
| Powers the correct wires automatically. 


è 4 channels of input/output jacks 
| © 4 EtherTen or EtherMega boards can be connected 
directly and powered by standard network cables 
on the output side Commercial = 
| © Power-over-Ethernet sources are 
| not required 
| ¢ Blue power LED 
|Ħ Mounting holes 
|XC-4254 
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Arduino Development Kits & Modules 


| ae 
| ARDUINO DEVELOPMENT KITS 


| Arduino is an open-source electronics prototyping platform based on flexible, easy-to-use hardware and software. It can be used to develop interactive objects, taking 
inputs from a variety of switches or sensors, and controlling a variety of lights, motors, and other physical outputs (includes Jaycar stepper motors). Arduino projects $ 
can be stand-alone, or they can be communicated with software running on your computer. These Arduino development kits are 100% Arduino compatible. Designed <. 
in Australia and supported with tutorials, guides, a forum and more at www.freetronics.com. A very active worldwide community and resources are available with 
many projects, ideas and programs available to freely use. 
“Eleven” Arduino-compatible development board USBDroid, Arduino-compatible with USB-host support 
An incredibly versatile programmable board for creating projects. Easily This special Arduino-compatible board supports the Android Open Accessory 
programmed using the free Arduino IDE development environment, and can be Development Kit, which is Google's official platform for designing Android 
connected into your project using a variety of analog and digital inputs and accessories. Plugs straight into your Android device and communicates with 
outputs. Accepts expansion shields and can be interfaced with our it via USB. Includes a built-in phone charger. 
wide range of sensor, actuator, light, and sound modules. e ATmega328P MCU running at 16MHz 


e ATmega328P MCU running at 16MHz , = e. e USB host controller chip 

e14 digital /O lines (6 with PWM support) a : ie . Phone charging circuit built in 

e 8 analog inputs PETT s si °14 digital I/O lines (6 with PWM support) 
XC-4210 í 9 ld 4 : e 8 analog inputs 


EtherMega, Mega sized Arduino Sss SUREE memory card slot 


| 2560 compatible with Ethernet 
The ultimate network-connected Arduino-compatible board: combining f; i i 
an ATmega2560 MCU, onboard Ethernet, a USB-serial converter, a EtherTen, Arduino-compatible with Ethernet 
microSD card slot for storing gigabytes of web server content or data, 1 This Arduino-compatible development board includes 
Power-over-Ethernet support, and even an onboard switchmode NEW; onboard Ethernet, a USB-serial converter, a microSD card 
| voltage regulator so it can run on up to 28VDC without overheating. x slot for storing gigabytes of web server content or 


e ATmega2560 MCU running at 16MHz, large Flash memory Gata ard Sven ee are eee 


“a ° 10/100base-T Ethernet built in # ox. e ATmega328P MCU running at 16MHz 
| ° 54 digital I/O lines ; Ss © 10/100base-T Ethernet built in 
© 16 analog inputs GaN aÙ e Used as a web server, remote monitoring and 
e MicroSD memory card slot 5 control, home automation projects 
e Prototyping area e 14 digital I/O lines (6 with PWM support) 
© Switchmode power supply e 8 analog inputs 
XC-4256 XC-4216 


POWER REGULATOR 28V (SWITCHMODE) RECEIVER SHIELD 433MHz we GETTING STARTED WITH ARDUINO 
This regulator is a high tech switchmode supply with This receiver shield lets you intercept 433MHz | This book explains what Arduino is, 


a selectable 5V or 7VDC output. The input 
voltage range of 6 to 28VDC is very flexible 
and it will not overheat at higher input 
voltages like the 7805 and other 
linear regulators may. 


| OOK/ASK signals, decoding them in software on how it works and what you can do 
| your Arduino. All the Arduino headers are broken with it. It also includes a project to 
| out to solder pads, and GND and 5V rails are build, complete with how to write the 
| provided for convenience. ie code to make it work.  p@-~e—~e—e-w 


e Reset button e Softcover, 118 pages. r $23 95 yi 
216 x 140mm 6 J | 


| Blue “power” LED a xxv | 
| ° Red and green BM- 7130 ! 
| user-defined LEDs x anid 


e Up to 1A output current at 
selectable 5V or 7VDC output 


| voltage 
g Can be used in any project as a high Gold-plated surf: 
current low temperature power supply | ia bret intari LARGE DOT MATRIX DISPLAY PANEL 


e Can also be used for the EtherTen and EtherMega XC- 4220 
Power-over-Ethernet for efficient switchmode anans 


supply remote powering 
e Blue power LED 
e 0.1” pitch standard header pads | Handy 16-character by 2-line 
XC-4258 Jae display ready to plug straight 
DR MEAGRE MMSE EY Fags in to your Arduino, with a 
PROTOSHIELD SHORT | software-controllable 


A dedicated short version prototyping | sen i ee atl t 
shield for EtherTen and EtherMega. This ~% z purs INO CIS pla y:|S'Se 


A huge dot matrix LED i 
| panel to connect to Eleven, W 
EtherTen and more! This W 
large, bright 512 LED matrix Ẹ 


circuitry designed.to make it W 
| easy to use straight from your ™ | 
board. Clocks, status displays, graphics readouts | 
and all kinds of impressive display projects are i 
ready to create with this display's features. | 
| 


| © 32 x 16 high brightness Red LEDs (512 LEDs 


| behind the shield for a low profile appearance and it 
behind the RJ45 Ethernet jack, allowing you to total) on a 10mm pitch 
| ° Reset button e Controller IC's on board, simple clocked 
| |XC-4250 
PROTOSHIELD BASIC a TERMINAL SHIELD 
| terminals on both edges for easy and secure | (XC-4214), Pro, and vero type boards when 
parts to suit any project, keeping f j connection. 
| everything neat and self-contained. == i | Power LED 
| Includes dedicated space to fit a age | | © 3 user-definable j 
LEDs: red, green, and blue | e Gold flash 0.1” pitch peel 


| includes panel mounting screw holes in the corners. 
stack your Ethernet-based projects right on top | e 2 rows of 16 characters e 5V operation | 
with standard headers. POS, | © Supported by a driver library } ¢ Viewable over 12 metres away | 
3 | | : | 
| 
| ¢ Dimensions: 85(W) x 54(H) x 12(D)mm data interface 3 | 
A prototyping shield for the Eleven |A special prototyping shield for the Eleven (XC-4210) 
| connecting to your Arduino compatible project. ` 
power LED and supply decoupling capacitor. | j 
 Gold-plated surface finn ° Stackable headers “yy | quality stackable headers ff Gu “yy 
XC-4214 cw abet ° Gold-plated surface | HM-3207 say 


e Pads available to fit a reset button f f | © Software-controlled backlight e Tough plastic frame 
(24mm including header pins) e Arduino compatible library, graphics 
STACKABLE HEADER SET S 
(XC-4210) and USBDroid (XC-4222). 
| Stackable headers have female sockets on 
|XC- 4224 —_ 


| 
aE Í 
special prototyping shield is designed to fit neatly 
e Gold-plated surface for BU 
maximum durability TD : 
XC-4248 | > 
s : 4 | XC-4218 4 | functions and example support 
/ [and USBDroid (XC-4222) that provides handy screw | The perfect accessory to the ProtoShield Basic Aa 
Provides plenty of space to add fe NEW 
| the top side and male pins underneath. 


Better, More Technical To order call 1800 O22 888 


6 All Savings are based on Original RRP. Limited stock on sale items. 


+ ` e 
SECURE YOUR HOME Se: 
Intelligent 10 Sector Alarm Panel 
The most advanced version of our 10 
zone alarm controllers. Boasting an 
impressive range of features 
fee above our standard alarm 
fe systems, this alarm panel a 
Í gives you everything required e 
for advanced alarm installations. A-5369 
Standard features include support for up to four 
individual named keypads at a maximum range of 
Í 100m from the controller, four access levels of user 
E codes with flexibility to program any zone as 
f security, PA, fire or 24 hour tamper. Advanced 
features include more programming flexibility during 
f installation and support for optional accessories. As 
Ë this panel is designed with the flexibility to suit the 
E requirements of many different msralgrong itis 
supplied as a control panel only. 

| 1 49° opi \) 


LA-5368 


LA-5368 


in accessories - sold separately: \ 
é LA-5561 $49.95 

LA-5563 $69.95 

LA-5369 $299.00 

LA-5367 $69.95 

j SB-2480 $19.95 


DVR Kit with 2 x Colour Cameras 

Suited to small surveillance installations, this 4 
channel systems can store over 150 hours of video 
on the internal 320GB HDD. View the recorded 
video in an indexed event log via a computer or 
external monitor. Complete with weather resistant 
IR cameras, cables, remote 
control and mains adaptors. 


DVR: Not Available Online 

e 4 x camera inputs 

e 1 x composite video 
output 

e MJPEG compression 

e SATA hard drive interface 


$349% 

$150 
Camera: 
e CMOS sensor, 350TV lines, 
e Inbuilt infrared illumination for day/night operation 
e Spare camera available QC-3239 $59.95 
QV-3020 WAS $499.00 
Keypad Shed Alarm i 
Simple and effective shed or garage 
alarm. Consisting of a keypad, single 
reed switch for a door or window and 
5m of cable for easy DIY installation. 
Used as an instant alarm or as a 
door chime to announce entry. 
Powered by a single 9V battery. ™ 


Size: 162(H) x 85(W) x 32(D)mm 
LA-5214 WAS $29.95 


HZ DIGITAL WIRELESS 
DIO BABY MONITOR 


| Listen to your baby from another room up to 50m 

| away. The baby unit features a dock to recharge the 
receiver, night light with optional movement 

| activation, programmable room temperature 

| alert and handy pre-programmed lullabies to settle 

| baby to sleep. The parent unit has a talk button key 

| so you can talk to the baby as if you are in the room. 

| Units are both mains or battery powered 


| (3 x AAA required). 
i 
į e 2.4GHz for clear, 
transmission 
e Includes 2 x tale 
| ° Size Baby unit: Oo 
98(H) x 103(W) x 44(D)mm | 
| ac-3261 J 


interference free 

power supply 

Parent unit: 125(H) x 60(W) x 20(D)mm | 
WWW. jaycar.com.au 


j Also available: 


Vibration/Shock Sensor 


A modern designed alarm vibration or 
shock sensor that has a wide dynamic 

range with high/low sensitivity settings. s 
Lightweight, fast, easy to install and 

can be mounted to wood, steel, glass, 

and concrete. Includes latching and non 
latching modes plus a red LED 

indicator. See website for full specs. 


g ° Selectable one or two pulses 
e Size: 27(L) x 22(W) x 87(H)mm 
LA-5071 


LA-5073 $44.95 


MOTION ACTIVATED TIME 
LAPSE HD CAMERA 


Takes photos whenever it detects movement and 
creates a time lapse video to playback later on a PC. 
Perfect to put at the front door or secured areas to 
see which uninvited guests visited, etc. Once the 
PIR detects movement it will capture 

30 frames in 30 seconds and store 
that video onto the included 2GB SD $2490% 
card. Supplied with mounting holder, 

suction holder and 4 x AA batteries. | 


e 1280 x 720 resolution 
(AVI format) 

e Field of view: 61 degrees“ 

e Detection angle: 98 degrees 

e Detection distance: 4m 

e Size: 160(H) x 108(W) x 57(D)mm 


ac-8032 Product colour may vary 


12V PHOTOELECTRIC SMOKE DETECTOR 


| Ideal for permanent wiring in boats, caravans, 
| motor-homes etc. This unit only draws 5mA from a l 
| 12V source. Fitted with NO and NC 
contacts to trigger an external alarm. 
Supplied with test and reset buttons, $500 Py 
mounting hardware, and screws etc. 
e Mount: Ceiling 
Range: 20m squared | 
e Sensor: |.R. Photodiode \, d | 
Sensor Type PC II or III Mamas l 
e Size: 110(Dia.) x 58(H)mm 


LA- 5045 WAS $24.95 
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looks like the real thing - 
it has genuine-looking IR 
| LEDs and a real LED that 

adds to the illusion. Add a couple of 
| warning signs and the baddies will 
| never know the difference. 


Í ° Requires 2 x AA batteries 

Í e Mounting hardware included 
| © Size: 175(L) x 85(Dia.)Jmm 

| LA-5325 WAS $24.95 


Prominent warning sign for - 
CCTV or dummy surveillance — 
applications. Made from 

acrylic for durability. 


| © Size: 300(W) x 


| = 210(H)mm 


| LA-5114 
Also available: 
ewe $14.95 


All Savings are based on Original RRP. Limited stock on sale items. 


am ° Varning sticker included Buy both 
e Size: 70(W) x 82(H) x 8(D)mm for $30 
$9.90 


Great for screening 


*? 
s + 


e 


Security 


Ss Fae 
Solar Powered Mini Window Alarms ; 


A cost-effective and simple 
security measure. Peel the 
backing from the self-adhesive 
mount and position on the inside 
of a window or door. The solar 
cell keeps the built-in battery 
charged and if triggered, the very 
loud alarm sounds. ma e 


do 


LA-5003 $19.95 € 
LA-5005 itch 95 


SLIMLINE COLOUR T 
DOOR PHONE 


visitors without even g 
having to come to your 

door. Supplied with a high- —_ 
resolution infrared CCD camera and 7" full 
colour LCD display. Integrates an intercom function 
for a bi-directional interference free conversation. 
Easy to install, super slim design 

makes it great for any modern home! $199 0 
e Mains power supply included 

e Camera resolution: 380TV lines 

e Monitor dimensions: 235(L) x 155(H) x 19(D)mm 
e Camera dimensions: 100(L) x 134(H) x 45(D)mm 
QC-3608 
x 


PROTECT YOUR CAR 


Steelmate Entry Level Car 
Alarm with Voice Function 
An affordable car alarm r 
that features voice 
feedback on alarm 
status and operational 
parameters such as 
open doors etc. Other features 
include boot release button, valet 
mode, and emergency override. 


eè Includes electronic black box 
controller, shock sensor, ignition cutout relay, 
speaker siren, wiring looms, bonnet pin switch, 
car charger for the remote controls, extra circuits 
for fuel and ignition cutout, 2 x code hopping 
remote control units with a built in torch 

e Spare remote available separately LA-9004 $37.95 

LA-9003 WAS $99.00 


Six-Tone Car Alarm with Back-Up Battery 
This compact siren has a rechargeable back-up 
way to disable the unit is to turn it off with a key. 

e Power: 20W 

e Size: 67(L) x 59(W) x 70(H)mm 

Perfect for adding a visual deterrent to your car 
hardware. 

ST-3150 WAS $12.95 


battery pack mounted inside the unit, if the wires 
Internal batteries are kept on trickle charge so they 
e Voltage: 12VDC 

LA-8912 WAS $24.95 

alarm. Supplied with two flasher lenses 
ja yah ar 


are cut by a thief, the siren will sound and the only 
are always fully charged. 

$1495 

$10% 

e Supplied with 2 keys 
12V Auto Strobe Light 
(red & blue) and all required mounting 
e Size: only 60mm including 

mounting bracket 


Electonics 


The Maximite 
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Maximite to the rest of the 


e start with the DuinoMite. It is a Maximite 
Wier manufactured in Bulgaria by Olimex and 

sold in Australia by Dontronics. The idea was 
to make a Maximite-compatible computer that is also 
compatible with the Arduino connector format — quite 
a tall order. Olimex has managed to make it work, albeit 
with a number of compromises. 

The DuinoMite is actually a range of three boards con- 
sisting of a mini, standard and mega version with every 
option that you can think of. When we first saw them we 
mentally dubbed them baby bear, mother bear and father 
bear (of Goldilocks fame). 

The samples we reviewed were pre-production but we 
understand that the final products will be quite similar. 

The Maximite should be familiar to most SILICON 
CHIP readers but perhaps not the Arduino standard. The 
Arduino is a small single-board computer developed in 
Italy. It is generally based on an 8-bit Atmel AVR micro- 
controller and is an open design that others can easily 
modify if they wish. 

The two standout features of the Arduino are an easy- 
to-use development environment (based on the C lan- 
guage) and a universal connector that allows the board 
to be connected to a variety of interchangeable add-on 
modules. In Arduino-speak these are known as “shields”. 
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By Geoff Graham 


The success of the Arduino has caused an explosion 
in the number of available add-on shields. You can now 
purchase a shield with almost any function you care to 
imagine including networking, GPS, wireless, music and 
more. The DuinoMite range from Olimex seeks to capitalise 
on this wealth of products by providing the Maximite with 
an Arduino-compatible connector. 

All the boards in the range also implement a UEXT con- 
nector. UEXT is another standard for connecting pre-built, 
add-on boards. This standard was invented by Olimex 
who understandably have the widest range including an 
I/O board with relays, GPS, LCD, Ethernet and wireless 
networking. 

However, you do need to be careful when selecting a 
UEXT board as some require special software. For exam- 
ple, the WiFi board requires you to implement the TCP/IP 
protocol stack in software and that is simply not possible 
in MMBasic. 

These comments apply to the Arduino shields as well. 
This is because some of them require the Arduino develop- 
ment environment (based on the C programming language) 
to make them work. Also, many shields come with a dem- 
onstration program (again written in C) but that is not much 
help with the DuinoMite range which is programmed in 
MMBasic, the same as the Maximite. 
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DuinoMite-Mini 


The DuinoMite-Mini is the “baby bear” of the three and it is definitely diminutive at just 65mm 
x 75mm. The board is studded with connectors on all four sides and covered in small SMD 
components. It would be virtually impossible to hand-solder such a board, so it is fortunate 
that it comes fully assembled and tested as do all the boards in the range. 

This board is possibly the closest to the Maximite in its facilities. It has a VGA 
and keyboard connector, 26-pin external 1/0 connector, USB and an SD card 
socket. The last two are the miniature versions and for most people this means ye 
that they will have to purchase a micro SD card. These are cheap enough, so 4 


that is not a problem. 


The DuinoMite-Mini does not have an Arduino-compatible connector but 
you can purchase the DuinoMite-shield which adds this feature. Dontronics 
also have a number of other Maximite/Arduino conversion boards in their catalog 
which achieve the same purpose but come in a kit. Presumably any of these can also 
be used to add Arduino compatibility to the standard Maximite as well. i 

One thing to watch out for when using the DuinoMite-Mini is that its power must come from a 
SV regulated power pack. Don’t use the more common unregulated type as the high unloaded voltage 


from these will overheat the onboard voltage regulator and may cause damage. 

Perhaps the greatest feature of the DuinoMite-Mini is its price: fully assembled and tested for just over AU$40, including GST 
and delivery within Australia. It represents amazing value, especially when compared to the alternative Maximite kit of parts at 
almost $90 (to be fair, this does include a case). 


The DuinoMite range is certainly 
feature-packed. In addition to the 
Arduino and UEXT connectors, some 
models include battery backup (with 
an integrated battery charger), a real- 
time clock, RS-232 interface, CAN 
interface and proper connectors for 
sound and composite video. The ac- 
tual features on offer vary from model 
to model so check the separate panels 
for details. 

To fit the additional features into the 
DuinoMite, the designers were forced 
to make a number of compromises 
compared to the Maximite. 

The first is that the DuinoMite will 
require a custom version of MMBasic 
with its own bootloader and serial 
port driver. This is not so bad as the 
MMBasic language is open source and 
can be modified by anyone (subject to 
conditions) but it does mean that this 
version will lag behind the “official” 
releases and is dependent on the sup- 
plier integrating their unique features 
into each new release. 

A more significant compromise in 
the design of these boards is that the 
signals on the I/O connectors share 
functions with many other areas of 
the board. 

For example, Maximite I/O pins 8, 
9 and 10 (Arduino D11, D12 and D13) 
are also used to communicate with the 
SD card so they are unavailable if you 
plan to use the SD card for storage. 

Presumably Olimex will add com- 
mands to MMBasic to switch between 
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the two uses for these pins but that 
does not help if you wish to simul- 
taneously use the SD card and all of 
the I/O pins. 

Another example is Maximite pin 
20 (Arduino D9) which is also used 
as the VGA vertical sync and to drive 
the yellow LED. 

This sharing means that this I/O pin 
will not available if you are planning 
to use the VGA output and by being 
connected to the LED, it means that 
it will be difficult to use that pin for 
other functions anyway. 

We counted nine I/O pins that 
are compromised in some way. This 
means that depending on how you 
intend to use the I/O pins and your 
technical expertise in getting around 
these complications, the DuinoMite 
will have much less than the normal 
twenty I/O pins to work with. 

In addition to this, the functions of 
the I/O pins have been mixed around 
from the Maximite standard. For exam- 
ple, pin 8 should be capable of meas- 
uring voltage but in the DuinoMite it 
cannot. However, you do get another 
counting input. 

The overall effect is that you will 
need to do a lot of research before 
you can use the I/O connectors in a 
project and if you change your mind 
(for example, to use the VGA display) 
your design and program might also 
have to change. 

You are also in a world of your own 
that is different from other Maximite 


ee 


Èe 


users and you will not be able to easily 
exchange programs that use the I/O 
connectors. . 

For users planning to use the Ar- 
duino connector, this mixup might be 
a little easier as the SD card signals on 
D11, D12 and D13 match the common 
use for these pins (SPI interface). 

However, you will still lose the use 
of the SD card and have difficulties 
with some of the other I/O pins. The 
main complication here is that many 
Arduino shields rely on special soft- 
ware modules written in C and they 
will not run on the DuinoMite. 

Because of the unusual features of 
the I/O connectors, the quality of the 
documentation supplied by the manu- 
facturer will be paramount. 

Tracing the circuit diagrams is dif- 
ficult and understanding the interac- 
tions with other parts of the DuinoMite 
is near impossible so a clear explana- 
tion will be a life saver. 


Great value 


The DuinoMite range is not a re- 
placement for the Maximite. By design 
it is a different product with its own 
set of strengths and weaknesses. It is 
similar to the Maximite in some ways 
and different in many others 

The Mini version would make an 
excellent purchase if you were look- 
ing for a basic Maximite-like computer 
and did not want to do much with the 


... continued on P64 
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DuinoMite (Standard) 


The DuinoMite (standard version) is the middle version of the 
three boards and is more orientated towards providing Arduino 
compatibility. 

Along with an Arduino connector it has a Maximite style 26 - 
pin 1/0 connector and a 10-pin expansion connector. 

The board does not have VGA or keyboard connectors 
but you can add these using the DuinoMite-I0 board which 
plugs into the 10-pin expansion connector. This expansion 
board provides connectors for VGA, composite video, sound 
(both RCA and 3.5mm socket) and a PS2 keyboard. 

Along with the others in the range this version has a UEXT con- > 
nector, mini USB connector and a micro SD card socket. BONS 
The power supply on this board is much more sophisticated. It will accept SS } 
an external input of 9 to 30V and it uses a switching voltage regulator integrated SS 
onto the board to supply the lower voltages required without generating excessive 
heat. Switching between the power sources (external, USB etc) is automatic, so you can 

say goodbye to messing about with jumpers. 

As a bonus this board includes a charger for a Lithium Polymer battery and it will automatically switch to that on power 
failure. This means that adding battery backup to the DuinoMite simply involves plugging in a battery pack. You cannot get it 
much easier than that. 

The DuinoMite is priced the same as the DuinoMite-Mini but don’t forget that you will need to buy the expansion board if 
you want access to the video and keyboard interfaces. 


DuinoMite-Mega 

This is the “daddy bear” of the range. It does not at- 
tempt to keep a small footprint and it offers a veritable 
feast of features including all the attributes of the 
previous two boards. 

You have connectors for VGA and composite 
video, keyboard, sound (RCA and 
3.5mm), Maximite-style I/O, Arduino- Ce 
style 1/0, USB, micro SD card and two 
UEXT connectors. 

The DuinoMite-Mega adds & 
a couple more features in- ` 
cluding a CAN networking 
connector and RS232 
driver and connector. 
MMBasic already sup- 
ports the serial protocol 
used by RS232 so that 
feature should work out of the 
box. However the CAN protocol is 
currently not supported and for this 
feature to be of use the manufacturer 
will need to add support for MMBasic. 

Olimex will sell you a laser-cut box for the 
DuinoMite-Mega so you can package it in a case 
to protect it and make it look more like a real computer. 
This is useful as it allows you to move it around and treat it 
like a normal gadget without fear of causing an accidental short 
on the PCB. 

All boards in the range (including the maxi version) have a 32,768Hz 
crystal connected to the PIC32 processor. This can be used to keep ac- 
curate time when the PIC32 chip is in one of its low power sleep modes. This feature 
does not have a battery backup so it will require an external Lithium Polymer battery 
(as described above) and modifications to MMBasic to be of any use. 

The value of this and other features will depend on the sensible integration of them into MMBasic and this is where we will 
have to wait and see — our pre-production samples were running a preliminary implementation of MMBasic which did not sup- 
port these features. 
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The standard DuinoMite 
does not have connections for video 
and keyboard. This accessory board provides 
both VGA and composite connectors along with 
sound and PS/2 compatible keyboard. 
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I/O connectors. You can connect it to 
a VGA display, keyboard and power 
supply and be up and running with 
MMBasic straight away. For the price 
it is unbeatable in this role. 

To use these boards for more than 
this you will need to be technically 
orientated and prepared to dig through 
the circuit diagrams and technical 
details to put it to good use. If you 
do this you will find a powerful and 
versatile computer board with many 
handy features. 

We were impressed with the 
DuinoMite range. They are well made, 
offer exceptional value and they 
provide a host of additional features. 
But if you are a typical user who 
wants to build their own computer 
and experiment with programming 
in BASIC, don’t forget the standard 
Maximite. It is well documented and 
supported and it just works with far 
less complications. 

By the time you read this the 
DuinoMite range should be available 
for purchase from http://dontronics. 
com and other online shops. The 
manufacturer’s. website is at www. 
olimex.com 


The UBW32 


There are times where you will need 
a lot of external I/O pins, for example, 
building an automated centipede 
demonstration! Seriously, there are 
times where you will need more than 
20 pins and also, perhaps, where you 
want a simple plug-in module like the 
mini Maximite described last month 
but you do not wish to build your own. 

For this reason we have created 
a version of MMBasic to 
run on the UBW32 


experimenter’s board. Running on this 
board MMBasic can control no less 
than fifty I/O pins. That is a lot and 
should satisfy almost any I/O hungry 
application. 

The UBW3? itself is a small, fully as- 
sembled and tested board which uses 
the 100-pin version of the PIC32 chip. 
At just 3cm wide and 11cm long it is 
more like a large IC than a computer 
board. You would normally solder 
header pins along the edges to make it 
into a general purpose plug-in module 
which can be used on a breadboard or 
motherboard. 

The main communication with the 
UBW32 is via a mini USB connector 
mounted on the board. Using this you 
can load firmware and interact with 
the running program. Other than this 
there are just a few components on the 
board — the PIC32, a couple of voltage 
regulators, some LEDs and three push 
buttons. 

The UBW32 makes a reasonably 
cost-effective embedded controller 
which is ideal for adding intelligence 
to your own creation, similar to the 
mini Maximite described last month. 

The version of MMBasic that we 
created for the UBW32 runs on the 
latest version of the board which is 
equipped with the PIC32MX795F512L 
chip. This chip has 128KB of RAM and 
speeds along at 80MHz, just like the 
chip used in the Maximite. The only 
difference is that it has 
100 pins. ' 


~ The UBW32 
is a small 
experimenters’ board 
with almost every pin of the 
100-pin PIC32 chip available along 
its edges. Combined with MMBasic it 
makes a powerful embedded controller. 


Other than supporting the large 
number of I/O pins the UBW32 
version of MMBasic is the 
same as the standard MMBasic 
running on the Maximite. You have 
the internal flash drive A:, the ability 
to attach a video monitor, keyboard, 
SD card and so on. 

We even wrote a full user manual 
describing how to use the UBW32 
with MMBasic and that, along with 
the firmware can be downloaded 
from the SILICON CHIP website or the 
author’s website at http://geoffg.net/ 
ubw32.html 

You load MMBasic onto the UBW32 
using the standard UBW32 bootloader 
which is provided by its creator - so 
you do not need a programmer or any- 
thing special. Then, when you cycle 
the power, it will start up running 
MMBasic, just like the Maximite. 

The UBW32 costs less than $50 and 
you can purchase it from http://don- 
tronics.com and other on line shops. 
The developer has his own website 
where you can download the bootload- 
er and other support material: www. 
schmalzhaus.com/UBW32 Updates 
to MMBasic for the UBW32 will be 
released at the same time as Maximite 
updates and can be downloaded from 


http://geoffg.net/ubw32.html 


Hamfield expansion boards 


Hamfield are a small company who 
were quick to realise the potential of 
the Maximite when it was introduced 
and have since built up a good range 
of expansion boards designed to plug 
into the Maximite’s 26 pin I/O con- 
nector. 

Their current range consists of 
seven boards which provide features 
such as isolation and input protection, 
output buffering and RS-232 outputs. 
A particularly neat product is one that 
provides a serial to Ethernet capabil- 
ity which, amongst other things, will 
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World's Lowest Power MCUs With USB 
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Extend the battery life in your portable USB application using IT’S EASY TO GET STARTED! 
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PIC? MCUs with integrated USB and XLP technology. Get the Visit www.microchip.com/usb 
world’s lowest power USB microcontrollers with the flexibility to + Purchase a USB Development Kit 
communicate as an embedded host or device. » Download free USB software 

* Combine eXtreme Low Power with full-speed USB device, embedded > Order free samples 


host, dual role and On-The-Go 
Widely available through worldwide distribution channels 


Download FREE USB stacks and drivers including thumb drive support 
— Host, OTG and device stacks 

— Class drivers (HID, mass storage, CDC drivers) 
— Thumb drive support (mass storage driver, SCSi interface, file management) cies bat rit gaa s 


Flash Program 


Sleep Current Sleep with Sleep with 
Memory (KB) USB Type 


Family (nA) Watchdog Timer (nA) Real-Time Clock (nA) 


PIC18F14K50 Device 450 790 

PIC18F46)50 Device 813 813 
OTG, Dual Role, 

PIC24F64GB004 32-64 28-44 Embedded Host, Device 20 | 220 520 


Visit www.microchip.com/XLP or www.microchip.com/USB to see the full line-up of low power and USB microcontrollers. 


Microchip Technology Australia 
Tel: (02) 9868 6733 E-mail: aust_nz.inquiry@microchip.com 


Q Microchip 


microchip 


www.microchipdirect.com 


www.microchip.com/usb 


The Hamfield Prototyping Board makes it 


easy to test out circuits that can 
interface to the Maximite. The 
solderless breadboard allows you to 
assemble a small circuit and the 
built-in power supplies mean that 
you will not overload 
the Maximite. 


allow your Maximit 
to send emails. 

We reviewed three 
products — a prototyp- 
ing board, a dual RS-232 
interface board and a modu- 
lar hub. These are supplied as 
a kit of parts for you to assemble. 
Commendably Hamfield will also sell 
you the bare board if you prefer, few 
suppliers will do that. 

The quality of the kits is excellent, 
the components are of high quality 
and are through-hole mounting, so 
the kits should go together easily in 
under an hour. Some documentation 
is included with the kit and they even 
provide a CD with high resolution cir- 
cuit diagrams and other information. 

About the only issue is that due 
to a mix up in the early days of the 
Maximite the Hamfield 26-pin I/O 
connectors are reversed compared to 
that used on the Maximite. 

Their recommended solution is to 
unsolder the connector on the Max- 
imite and replace it with a different 
one. This is something we definitely 
do not recommend as you will almost 
certainly damage the PCB while doing 
this. A much better solution is to make 
up an interconnecting cable that is 
reversed at one end. 

It has been over six months since 
this issue was discovered but Hamfield 
are still designing new boards with an 
incompatible connector. 

Their documentation includes a 
one page defence of this action but it 
ignores the plight of the user. It would 
much better if the boards were simply 
designed to match an unmodified 
Maximite or were supplied with a 
cable that corrected the issue. 


Prototyping board 

The Hamfield prototyping board is 
intended to help the user experiment 
with small circuits attached to the 
Maximite. 

It has three power supplies (12V, 5V 
and 3.3V) anda solderless breadboard 
with 30 rows capable of taking four 
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16-pin dual in line integrated circuits. 

The three power supplies are de- 
rived from an external 15V power 
supply. Each regulator has a substan- 
tial heatsink so you could use them 
to power devices such as relays and 
solenoids. 

This is preferable to using the Max- 
imite’s internal power supply which 
has a limited capability. 

All 26 pins from the Maximite I/O 
are brought out onto a pin strip and 
can then be connected to the bread- 
board using standard jumpers, some 
of which are included in the kit. This 
arrangement allows you to quickly as- 
semble and test a small circuit. 

When you have your circuit working 
it would be easy to transfer it to a PCB 
or prototyping stripboard and then use 
the prototyping board for something 
else. Due to the solid construction of 


This Dual RS-232 
board makes it easy 

to use the Maximite 
serial interfaces 

with equipment 

that requires signals 
levels specified by 

the RS-232 standard. 
This board includes 
the drivers and the 
connectors that enable 
you to to connect 

the Maximite many 
devices including 
other computers, test 
equipment or a printer. 


the board there is no reason (other 
than cost) why you could not use that 
as the final circuit. 

The Prototyping Board costs $40 


+, andis available from www.hamfield. 
3 +. com.au 


~~. Dual RS-232 board 
` » This board takes the 
@ Maximite’s two serial 
f interfaces and adds two 
RS-232 driver chips and DB9 
female connectors. 
The Maximite’s serial output is at 
the TTL voltage level (0 to 3V) which is 
fine for talking to other chips or board 
mounted modules but for communi- 
cating with devices such as a printer 
or desktop computer the signal levels 
must be inverted and at a much higher 
voltage. 

This is what the Dual RS-232 Board 
does. It has a driver chip for each serial 
interface that inverts the signal and 
generates the required voltage levels 
(+12V) to match the RS-232 standard. 
Anormal DB9 connector then enables 
you to connect to the external device. 

Jumpers allow you to select the 
power source (external or Maximite) 
and which signals are used. The board 
also includes LEDs for each signal line, 
which is handy as sorting out RS-232 
communication problems can be a 
frustrating experience. 

A second 26 pin I/O connector al- 
lows you to daisy chain this board 
with another (for example the Proto- 
typing Board). 

Other than dealing with the unfortu- 
nate problem of the incompatible I/O 
connectors the Dual RS-232 Board is 
easy to use and does its job without 
fuss. It costs $45 and is also available 
from www.hamfield.com.au 


= 
® 
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What Are Readers Using the Maximite For? 


In the months since the Maximite kit has become avail- 
able many experimenters have been busy putting it to 
work and we thought that readers might take inspiration 
from some of these projects. 


In-car status display 


The photograph below was provided by John Gerrard 
who uses the Maximite to generate a status display for 
his car. 

The display panel was originally used with an in-car 
PC but with a press of a button, John can switch to the 
Maximite video output and check temperatures, pres- 
sures and more. Lest you are concerned, the manifold 
temperature is not correct — the sensor was not installed 
when this photo was taken. 


This photograph was provided by SILICON CHIP reader 
John Gerrard, who uses the Maximite to generate a status 
display for his car, showing important temperatures and 
pressures. 


Boiler and heater control 


Peter Caffall-Davis of Hyder in Alaska has a project 
underway to use the Maximite to control his boiler and 
heating system. 

The system includes a state of the art wood fired 
boiler that uses forced air for complete combustion; the 
system is so efficient that it even burns the smoke from 
the wood! The hot water from the boiler is circulated 
to a radiator and a fan takes that heat and distributes it 
inside the house. 

Pete will use the Maximite to monitor the temperatures 
in the boiler’s water jacket and inside the house. Based 
on these readings his program will control the blowers, 
water circulation pumps and fans. 

Amongst other things this project gives readers from 
the hotter parts of our world an idea of the effort that goes 
into keeping comfortable in Alaska. If you want to see 
where Pete lives type 55°55’N 130°1’40”W into Google 
Earth and then tilt the view until you can see the horizon 
then rotate horizontally. The scenery is stunning. 
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Other interesting projects 


Other Maximite projects that people have in progress 
include using it to control a Rohde and Schwartz ESMC 
communications receiver, a wind/solar power controller 
with data logging, a data logger recording the parameters 
ofa Plasmatronics PL20 solar regulator and a super accu- 
rate GPS clock with LCD display and alarm outputs. And 
they are just the applications we’ve heard about — given 
the volume of sales, there are bount to be plenty more! 


Family affair: not one but three Maximites! 


When Leo Simpson and Ross Tester visited Mater Maria 
College recently, they were not overly surprised to find 
one of the year nine students, Alex, with a completed 
(and operational) Maximite. 

But they were somewhat taken aback when he told 
them that this was the second Maximite he had built 
— “the other one is at home controlling and monitoring 
things in the house”. 

He then went on to tell them that his year-eight sister 
had also successfully built her own Maximite, mainly 
because “she was always wanting to use mine, right when 
it was in the middle of doing things!” 


Maximite in Estonia 

The photo below shows what must be the smallest 
Maximite in the world. It was built by Antti Lukats in Es- 
tonia and is 
based on the 
CRUVI con- 
cept which 
includes a 
range of bolt 
on input/out- 
put modules 
which can 
connect to 
the legs of the 
Maximite. 

Don’t look 
too closely 
at the pho- 
tograph as it 
is an early 
prototype but 
Antti is planning to start production of a more polished 
version soon. Unfortunately for the rest of us it will only 
be available in Estonia (initially anyway). 

Along with the rest of the CRUVI range the Maximite 
version will be used in nearly all Estonian schools to 
teach electronics and computer technology. The concept 
has also been entered in the country’s national Brainhunt 
competition and Antti is confident of winning a prize. 

You can see the CRUVI version of the Maximite in ac- 
tion on YouTube running a Morse code program written 
by Reg Gauci in Australia. Point your browser to: www. 


youtube.com/user/JukuJaJuhan#p/a/u/1/LUMnO5p-fig 


It is tiny! se 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions will be 
paid for at standard rates. All submissions should include full name, address & phone number. 


Model train controller uses PIC and a 
full-bridge motor driver IC 


This model railway train con- 
troller is based on a PICAXE18M2 
microcontroller and an ST Micro 
L6203 full-bridge motor driver IC. 
Its features include speed regula- 
tion, simulated inertia (momentum), 
reversing, infrared remote control, 
over-current protection, derailment 
warning and low-speed starting. 

It also uses high-frequency PWM 
(pulse width modulation) control for 
quiet motor operation. 

It is designed for HO/OO gauge 
locomotives such as those made by 
Athearn. These have 5-pole, skew- 
wound motors with twin flywheels. 
It should work with similar motors 
as long as they have flywheels and 
sufficient back-EMF. 

The L6203 contains four N-chan- 
nel Mosfets in a full bridge configu- 
ration, ie, one high-side driver and 
one low-side driver for each rail. It 
runs off 12-48V and can pass up to 
4A RMS. It’s controlled via three 
logic-level inputs: a low/high input 
for each half-bridge plus a shared 
enable pin which, if driven low, 
turns off all four Mosfets. These can 
be pulsed at frequencies in excess 
of 100kHz. 

The L6203 also contains cross- 
conduction prevention logic which 
prevents current “shoot-through” 
when switching. This is similar to 
the “dead-time” feature in some 
switching circuits. It also has a 
13.5V reference voltage generator 
(not used in this circuit) and over- 
temperature shut-down. And it has 
separate power and logic grounds, to 
enable low-side current sensing with 
an external shunt resistor. 

When the ENABLE (pin 11) and 
IN1 (pins 5) inputs are high and 
IN2 (pin 7) is low, OUT1 (pin 3) is 
pulled high (to Vs, pin 2) and OUT2 
is pulled low (to SENSE, pin 10). 
This runs the motor in one direc- 
tion. If IN1 is low and IN2 is high, 
OUT1 goes low and OUT2 goes high, 
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running the motor in the opposite 
direction. 

IfIN1 and IN2 are in the same state 
(low or high), both outputs are at the 
same voltage and the motor brakes. 
If ENABLE is taken low, both tracks 
are disconnected from the supplies 
and the motor coasts. By “chopping” 
the IN1 and IN2 signals at a specific 
frequency (15kHz in this circuit), 
the average voltage applied to the 
motor can be varied and thereby the 
loco’s speed. 

The two 10nF capacitors con- 
nected between each output and the 
corresponding BOOTS (bootstrap) 
pin are used by the internal charge 
pump to generate the voltage neces- 
sary to turn the high-side Mosfets on. 

While IC2 contains internal 
ground clamp diodes for each out- 
put, these are relatively slow and 
this results in higher dissipation in 
the chip. So Schottky diodes D3 & 
D4 are connected in parallel with 
the internal diodes and their lower 
forward voltage and fast switching 
makes the circuit more efficient 
while providing more effective 
clamping. 

A snubber, comprising a 22nF 
capacitor and 10Q series resistor 
is connected between the outputs. 
This limits the rate of change in the 
voltage across the rails, reducing 
electromagnetic interference (EMI) 
and cleaning up the back-EMF wave- 
form. The back-EMF spikes on each 
rail are averaged using a pair of 10kQ 
resistors, so that a positive spike on 
either rail can be sensed. 

This is then low-pass filtered us- 
ing a 10nF capacitor which has a 
parallel 22kQ resistor to discharge it 
(also reducing the sensed back-EMF 
amplitude). Schottky diode D5 and 
the 10nF capacitor and 10MQ resis- 
tor at its cathode form a peak-hold 
circuit. A positive back-EMF spike 
forward-biases D5 and charges the 
capacitor which then discharges 


through its par- 
allel resistor. 
Micro IC1 can 
read its ampli- 
tude at pin 11 (in- 
put B.5) using its 
internal analog-to-digital 
converter (ADC). 

Back-EMF feedback is used for 
speed regulation. The micro adjusts 
the motor drive duty cycle to keep 
the back-EMF amplitude constant 
for a given speed setting. It controls 
the bridge through output pins 
C.6, B.3 and B.6 (pins 15, 9 & 12 
respectively) which connect to the 
ENABLE, IN1 and IN2 inputs of IC2. 

To improve the linearity of the 
back-EMF measurement, the micro 
holds NPN transistor Q1 on for most 
of the time, driven by output B.4 (pin 
10). This keeps the 10nF capacitor 
at IC1’s pin 11 discharged. When 
the micro wants to measure the 
back-EMF it turns Q1 off, allowing 
the capacitor to charge for a certain 
period before sampling the voltage 
across it. This improves measure- 
ment linearity. 

An over-current condition is de- 
tected by measuring the voltage 
across the 0.19 resistor from IC2’s 
SENSE terminal (pin 10) to ground, 
using the same ADC. All current 
flowing across the tracks also flows 
through this resistor. A low-pass RC 
filter (10kQ and 100nF) suppresses 
voltage spikes and if the measure- 
ment exceeds 0.1V (>1A motor 
current), power is cut, the piezo 
buzzer sounds and the two LEDs 
flash. Moving the speed control to 
neutral resets it. 

This buzzer is driven directly 
from the C.7 output of IC1 (pin 16) 
while the LEDs are driven from 
outputs B.0 and B.1 (pins 6 & 7), 
with 470Q series resistors limiting 
the LED current to around 6mA. 
Normally, these LEDs indicate the 
current motor speed. 

The circuit is controlled by po- 
tentiometer VR1 and/or infrared 
remote control via receiver IRD1. 
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VR1 selects between five different 
states: full speed reverse, minimum 
(shunting) speed reverse, stopped 
(neutral), minimum speed forward 
and full speed forward. When its 
position is changed, the loco’s speed 
is ramped. If changing direction, it 
briefly stops. 

Trimpots VR2, VR3 & VR4 allow 
these speeds to be set. VR2 config- 
ures the duty cycle for minimum 
speed while VR3 selects maximum 
speed. However when changing 
from stopped to minimum speed, 
initially the duty cycle is ramped 
up until the motor starts to turn. As 
soon as this occurs, the duty cycle 
is then reduced to a percentage as 
set by VR4 and then slowly changes 
to that set for minimum speed. So 
VR4 is set to prevent too much of 
an initial lurch while still allowing 
reliable starting. 

Power is from a 15-18V DC supply 
which should be capable of at least 
1A. Diode D1 (3A) provides supply 
reverse polarity protection while 
two 2200uF capacitors provide bulk 
bypassing for the motor. IC2 also has 
two smaller bypass capacitors for its 
own supply. 

5V for the micro is provided by 
a 78L05 linear regulator which is 
isolated from the motor supply by 
diode D2 and has further input by- 
pass and output filter capacitors. The 
supply for IRD1 is filtered by an RC 
low-pass filter (470/471F) to remove 
any switching noise as it contains 
a high-gain amplifier which can be 
sensitive to supply noise. 

Because the L6203 is being run 
well below its current rating, it 
doesn’t need a large heatsink and 
should stay cool. 

For remote control, a Sony TV 
protocol is used. The volume up 
and down buttons select the direc- 
tion while the channel up/down 
buttons switch the speed. Mute is 
equivalent to moving the control 
knob to the neutral position. When 
a valid command is received, the 
piezo buzzer chirps. If the remote 
control is not used, replace IRD1 
with a 10kQ pull-up resistor to 5V 
on pin 4 of IC1. 

The software (train controller. 
bas) and user notes are available 
for download from the SILICON CHIP 
website. Finally, the L6203 bridge IC 
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REG1 78L05 


+5V 


can be purchased from Element14 
(au.element14.com) or Futurlec 
(www.futurlec.com.au). It is also 
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BACK EMF 
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D3-D5: 1N5819° 


available from DigiKey and Mouser. 
Allan Doust, 
Erskine, WA. 
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watering timer 


Some plants need a specific amount of 
water each day, particularly while they are 
being established; too much or too little and 
they will not thrive. In this case, it was found 
that sprayers delivered too much water while 
drippers tended to get clogged by sand. 

The solution was to operate sprayers with 
areduced duty cycle compared to the water 
for the rest of the garden. This unit energises 
an auxiliary solenoid-driven reticulation 
valve to spray water on the plants for a fixed 
proportion of the time that the main solenoid 
valve is energised, delivering the correct 
amount of water. That proportion can be set 
in 15 steps (from 1/16 to 16/16, ie, 100%) 
and the unit automatically determines how 
long the main solenoid is energised in order 
to open the auxiliary valve for the correct 
period. 

The circuit is based around IC1, a PICAX- 
E08M microcontroller. This drives relay 
RLY1 using NPN transistor Q1. The timer 
proportion is set with a combination of four 
DIP switches (S1-S4). These are numbered 
1, 2, 4 and 8 and the timer proportion is 
calculated as the sum of these numbers, for 
each switch that is on, divided by 16. Each 
switch has an associated 10kQ pull-down 
resistor to ensure the PICAXE input pins 
(3-6) are held either low or high. 

By setting the watering time for these 
plants as a proportion of the time the main 
valve is open, if the weather changes (eg, gets 
hotter and so more water is required) you 
only have to alter the timing for the main 
valve and the auxiliary valve(s) automati- 
cally adjust to suit. 

The power supply for the circuit is de- 
rived from the 24V AC used to drive the 
main solenoid valve. This is rectified by a 
DL104 bridge rectifier and inductive spikes 
(when other solenoids open) are clamped 
by ZD1, a 62V transient voltage suppressor. 
The rectified voltage is then filtered using 
a 100pF capacitor to form a 30-35V DC rail 
which is then regulated to 5V for the micro 
using an LM317 adjustable regulator (which 
handles higher input voltages than a typical 
fixed regulator). 

LED1 (green) lights while ever the circuit 
has power while LED2 (yellow) lights when 
the auxiliary solenoid is energised. This is 
driven from IC1’s pin 7 output, in parallel 
with Q1. 

The relay which switches 24V AC for the 
auxiliary solenoid has a 12V DC coil. Since 
the rectified supply is much higher than this, 

continued on page 72 
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D1 1N4004 


+30V - +35V 
APPROX 
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Suppliers of Low Power Wireless Connectivity products throughout Australia, New Zealand & S.E Asia 


The wireless industry's 
f@ading product range oF 
low power license free 
radio modules. 


Many more modules & 
full data @ radiometrix.com 


Wideband Transceiver 
UHF 433.920MHz 25mW 


ENT (Tx) 
BIM2HT (Tx) 
& BiM2R (Rx) 


Paranò $, 


i a Ante! | 
-01 Kits comes with plug pack, USB power cable, 
D9 gender changer & CD. Other kits available. 


RFMA 


Multichannel VHF Transceiver 
Narrowband 5kbps. 1200 Baud MODEM 


TX Power NOW 100mm 
Long Range 


saa sax ZigBee Sorini Adaptor A © 
e sa ar aaae 
2 7 
-sma o o Status H 
na (aE w Cong + = RS232-ToRx | 
j Charge | 


RF TETT aa sales@rfmodules.com.au 


Low Power Wireless Connectivity Specialists 


www.rfmodules.com.au 


P.O. Box 1957, Launceston, Tasmania. 7250. Ph: +61-3-6331-6789. Fax: +61-3-6331-1243 Ph: 03-6331-6789 
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Remote control uses recycled wireless doorbell 


This circuit can be used to adapt a 
wireless doorbell as a remote control 
to turn on a LED for a short period. 
It could also be used to control 
other loads in a similar manner. It 
was originally designed to be used 
in sports training, as a way for the 
trainees to receive a synchronised 
signal at a distance. 

The audio output from the bat- 
tery-powered doorbell receiver is 
connected to a 100Q series resistor 
and then AC-coupled using a 100nF 


Watering timer — ctd from p70 


a series 220Q 5W resistor in conjunc- 
tion with the 15V 3W zener diode 
drops the DC voltage to an accept- 
able level while a 1000uF capacitor 
across the 15V supply removes the 
100Hz ripple. D2 clamps the induc- 
tive spike from the relay coil when 
it is switched off. 

Ifa 5V DC coil relay had been used 


capacitor and 4.7kQ resistor to the 
base of NPN transistor Q2. Diode D1 
clamps negative excursions of the 
signal to about 0.6V below ground to 
prevent damage to the transistor. Q2 
is configured as a common-emitter 
amplifier with a 4.7kQ collector 
load. 

As a result, an AC signal from 
the doorbell (ie, when it is ringing) 
is effectively rectified by D1 and so 
turns on Q2, pulling its collector 
low. This is connected to the trigger 


instead, it could have been powered 
from REG1’s output but the circuit 
would then draw a lot more current 
and REG1 would need a substantial 
heatsink as it could dissipate more 
than 4W. 

There is also an ICSP (in-circuit 
serial programming) header to allow 
IC1 to be programmed. The software 
uses the PICAXE’s internal non- 
volatile memory to keep track of how 


Contribute And You could Win 


An LER Meter 


We pay for each of the “Circuit Note- 


book” items published in SILICON CHIP 
but there is another reason to send in 
your circuit idea. 

Each month, at the discretion of the 
editor, the best contribution published 
will entitle the author to a nifty, compact 
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LCR40 LCR meter, with 
the compliments of Peak 
Electronic Design Ltd — 2 
see www.peakelec.co.uk 

So send that brilliant circuit idea 
in to SILICON CHIP and you could be a 
winner. 


input (pin 2) of CMOS 7555 timer 
IC1. Pulling this input below 4/3Vcc 
(about 1V) triggers the timer, which 
is configured in monostable mode. 
Its pin 3 output goes high for a set 
period, turning on NPN transistor Q1 
and lighting the LED. The 47Q series 
resistor sets the current through 
LED1 to about 20mA, dropping as 
the supply voltage decreases when 
the battery goes flat. 


determined by the 330kQ resistor 
and 10uF capacitor connected to 
pins 7 & 6 of IC1, the discharge and 
threshold terminals respectively. 
While the output is low (ie, the LED 
is off), the discharge terminal keeps 
the capacitor discharged. When 
the output goes high, it can charge 
through the 330kQ resistor and once 
its voltage reaches ?/3Vcc (about 2V), 
the LED goes off and the capacitor is 
discharged again. 


culated as 1.1 x Rx C which in this 
case equals 3.63 seconds. The LED 
on-time is most easily changed by 
varying the capacitor value. When 
the LED is off, the supply current is 
about 70A plus what the doorbell 
receiver draws, so the battery should 
last for a while. 


long the main solenoid is energised. 
While this NVRAM is specified for 
a finite number of rewrite cycles, 
calculations show it should not 
wear out for at least 42 years in this 
application. 


bas) is available for download from 
the SILICON CHIP website. 


The time to light the LED is 


As aresult, the LED on-time is cal- 


Kevin Ng, 
Normanhurst, NSW. ($40) 


The software (Retic Valve Timer. 


Richard Stallard, 
Nedlands, WA. ($60) 


You can either email your idea to 


silicon @siliconchip.com.au or post it 
to PO Box 139, Collaroy, NSW 2097. 
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Can’t run that data cable? 
To hard to dig a trench or 
run a catenary wire? 


8 


This will make 
your Christmas! 


MikroTik hae 


Using our SXT 5GHz point to point 

link you can access your LAN from 

the other end of the street without a 
running any CATS cables. Easy to install 

and configure, Low cost - Just over $200 


for both sides, Weatherproof and durable, 200Mbps 
throughput. Life doesn’t have to be difficult. 


1800 546 656 (opt 2) 


Mikrotik Routerboards, PC Engines, Wireless mini PCI cards, 
RF cables, VDSL equipment, Point to Point links and more 
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conversion kits 
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Where Science 
Meets Art 


The TechCard System is based upon sturdy, 
prepunched and scored cards that can be cut, 
folded and adapted to build working models in the 
class room or at home. 
Tech Card's huge range of kits and instruction 
material covers: Structures, mechanical link- 
ages, levers, gears, pneumatic control, elec- 
tric drives and simple electronic systems such 
as alarms and flashers 
Very Economical 
Supplied as individual kits or in class lots 
Suitable for School Years 3 to 8 
SAFE, Solderless Construction 
Eun in Class — A Take Home Experience i 
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Find out more from your 
TechCard Distributor 


KSO toy 
electronics -the fun starts here 
P.O. Box 5422 Clayton 


Vic.3168 
Tel:0432 502 755 


www. kitstop.com.au 
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Acoustic and Speaker Grille Cloth 


SavelUpiMoj607c/0n 
Electronic Components 


= New Ethernet Mini-Board 

* Ideal for Connecting Microcontrollers 
and Control Boards to a Network 

* Supports both 5V and 3.3V Systems 

* Suitable for both Full and Half 

Duplex Modes 


Upgraded ET-AVR Stamp Module 


* Utilizes the ATMega128 Microcon- june 
troller with 128k Flash Memory SE% 
* A/D, SPI, 12C, PWM All supOOrted 1 
* Up to 53 1/0 Points 

* |deal Embedded Controller 


x Automatically Switches between Batteries 
depending on the state of Charge 

* Microcontroller Control with Serial Mode 
=~ PWM Control for High Efficiency 

Only $69, 90 = * Suitable for 12V and 24V Systems 


We are gra one-stop shop for Microcontroller Boards, 
PCB Manufacture and Electronic Components 


WWW Utun ec com au 


clever- 


| Mixed Signal Oscilloscope 
+ Signal Generator 


Mixed signal with 
pora decoding 


EHHH 
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Check for 
new colours 
arriving on 
a regular 
basis! 


Stretch fabric material from Germany, 
especially designed for acoustic 
applications. 

Speaker grilles, acoustic panels, car 
audio, sound absorption panels, 
commercial applications, home cinema 
and more... 

Easy to work with! Available in pre-cut 
packs for ease of use or 1.5m width 
off the roll for selected colours. 


= 


CIUDTITICTWAC CIIMW 7 A Cr 


Ph. (02) 4627-8766 or (03) 9859-0388 


GROUP 
www.soundlabsgroup.com.au 


els 


The famous VAF 
e DC-Series 
Speaker 

Kits are 

back 


Just until 
January 31 
and just for 
Silicon Chip 

readers (you) 
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FreeCall 1800 818 882 


vaf@vaf.com.au 
VAT 
T 


vaf.com.au 
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Act Now!! Call 1300 811 355 


Or email enquiries@tekmarkgroup.com 


Tektronix: 


GW INSTEK Hantek” 


LVANG Twin quantum 


instrument 


*Only Valid while stocks last ** Saving off RRP 
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“ The best looking Nixie Clock ” , jj a 
SILICON CHIP July/August 2007.4 d 


Now also available with 
Gloss Black Perspex Case 4 


® Genuine retro 


NIXIE TUBES ONLY 
© Crystal controlled $239 Specify clear 
time accuracy when ordering 


The kit contains everything you need, including 
full instructions, to build this amazing clock 


GLESS AUDIO 
Phone: 0403 055 374 or 03 8707 1933 
email: glesstron@msn.com 
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OATLEY ELECTRONICS §?'¢s 849566 Fax O TEN 
Bo aT 2223 


www.oatieyelectronics.com PO 


\Adult sized trike with fat 20" wheels and 
lectric motor conversion kit, huge 
kapacity 130Kg, strong, stable. 


¥ 


py 
in) BSED TRi® CS-1m 
>... 1BMH2 OCG ®s DP 


body and impeller. 
Head:12M. 

Cap. 300 LPM. 
Dim. (body) 
350mm X 150mm. 
Outlet: 50mm. 
Motor: 220V / 4A 
Weight: 22kg. 
$190 


Produces rotating hearts, circles & more. 
Supplied with a 100-240VAC 5V supply. 


age ie ee SVRSI 


Someone technical — or even 


starting out in electronics - hae 
would really appreciate a sift 


subscription to Australia’s ONLY 
monthly electronics magazine, L 
SILICON CHIP. 
See the handy order form on “=== 
page 110 of this issue k 
for full details and order soos, 2... | E 


- Roa 


the inventor 


options. 
GIVE A ICON CHIMP 
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CHRISTMAS SHOWCASE % 


iE N a 


A J R ir @ a 
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ae == AARONIA AG a = 
oy 10 year warranty; Made i in Germany WWW.AARONIA.DE leld engineers and technicians require (sd 
a HyperLOG antennas: measurement instruments that canbe | (/ 
CI Broadband, calibrated receive/transmit “ Ww nons i i i z 
— ' easily transported for installation and Z 
Wr il antennas (100W CW) 2.5GHz, 4GHz, Fie L 
eh W 6GHz, 8GHz, 10GHz, 18GHz From only $443 maintenance activities. To meet these eT 
<q including carry case and antenna factors needs, instruments must have three Ne 
T) | HyperL0G X active antennas: key attributes: mobility, accuracy |) E5 
} Active, broadband calibrated receive antennas: La sq aie ~ 
2.5GHz, 4GHz, 6GHz, 8GHz and affordability. Recognising the 5 
From only $1,347 including carry case : ; = 
= and antann increasing demand for tools that | jo 
= a are portable, accurate and yet = 
— i . . á 
= RF Spectrum Analysers: affordable, Agilent expanded its 4 
A 2.5GHz, 4GHz, 6GHz, 8GHz, 9.4GHz se ; 
From only $660 including HyperLOG antenna, Bas traditional range to include Y 
Oa carry case and data-logging analysis software SS ‘ 3 
A ` (Win/Mac/Linux). handheld instruments. L 
< p The UNBA : 
[USB RF Spectrum Analysers: e UIA features > 
a 6GHz, 8GHz, 9.4GHz Ideal for broadband e Organic LED (OLED) display (up to 160 degrees viewing angle) EE 
| scanning receivers, RF site-surveys, interference © Improved accuracy & resolution (30,000 counts resolution with 0.7% for ACV accuracy) = 
= and EMC pre-compliance testing.From only $1,839 © Intelligent features to improve productivity and safety (LPF, ZLOW, Smart ©) UW 
A presay hectic elit case and Na F e Visual and audible continuity indication in noisy environments a 
| ata-logging analysis software (Win/Mac/Linux) e Easy access to fuse for simplified maintenance oe 
nw *=measureme nt In NOVATIO pry . = connectivity to PC and internal memory (up to 10,000) for data logging mi 
| A í e Large rotary switch and buttons that are easy to operate = 
Perth - Western Australia ACN: 094 220 087 ABN: 73 921 559 368 : : j — 
= © Dust and water resistant casing (IP 54 compliant) =e 
rT ) | Order online at... www.measurement.net.au tos 
ko anT a] > ° 
Tel: 1300 726 550 -agilent.c 1d/GoOrange | ~ 
2. oe 
W > 
we 
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Okay, let’s get back to basics ... 


You want to be able to turn off appliances 
at the wall, right? 
But the switch is too hard to reach, yes? 


Well, employ a few EcoSwitches around the place 
and you can have your power switches somewhere 
easy to reach - never have to fumble around 
behind the furniture or forget to turn off again! SAVES MONE 
Adaptable, reliable and uncomplicated. SAVES ENERGY 
Perfect for: if 


www.ecoswitch.com.au 


For bulk purchases contact sales@ecoswitch.com.au 


The famous VAF 
os DC-Series 
Speaker 

Kits are 

back 


Just until 
January 31 
and just for 
Silicon Chip 

readers (you) 


EASY REACH POWER gwWitey 2) 


Printers, modems, routers, speakers -P 
Computers 

Audio Visual equipment 

Photocopiers 

Water coolers and urns 

Your coffee machine 

Unnecessary clocks eg. on microwaves 
Powerboards of equipment 

Left-on recharger plug-packs 

Anything that stays warm or has a light that stays on 
after you've turned the item off. 


== = = 


=== 


DITIT AS RATTOW A S 


No batteries required. No programming. 
Low profile plug. Mounting hardware included. 


FreeCall 1800 818 882 
vaf@vaf.com.au 


VAT vaf.com.au 


A multi-award winning Australian innovation. 
12 months Warranty. 


and mention Silicon Chip 
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Sisomelditrerent: 
= hee! out these low cost, m 
performance radios from AV- i 


Does the “person who has everything” have a high performance, 
pocket-sized multiband radio receiver? We can help you out! 
Take advantage of great exchange rates and grab one of these 
bargains from Av-Comm — the communications specialists. 


E13 ‘Emergency’ AM/FM/SW Radio 


ith solar panel, wind-up power, torch, siren! 
f= Amazing value — battery operated but when they go flat, 
$ wind the handle and it generates its own power. Also has 
solar panel built in plus a powerful torch. Tiny enough to go 
95) anywhere and you know that it is ALWAYS going to work! 


sok T POCKET” AM/FM/SW DSP Receive 
Digital Signal Processing gives you THE ULTIMATE in reception! 
Covers all the bands you want to listen to but has a unique “long thin” 
format so it’s perfect for carrying around in the shirt pocket. You'll find 
these onthe ‘net selling for $79.95: look at our price and $ave. 


“eh 


The mighty Tecsun PL380 is just 190 x 118 x 31mm) 
but it packs a HUGE punch. Four bands ptt tb 
LW) and DSP, of course.And look at the huge savings 
just in time for Christmas! (Original price $79.00) i 


RDER NOW FOR PRE-CHRISTMAS DELIVERY! 


PN, =COM Tel: 02 9939 4377, Fax: 02 9939 4376 


PO Box 225 Brookvale NSW 2100 Australia 
www.avcomm.com.au (Unit 24, 9 Powells Road, Brookvale, NSW) 


All prices plus P&P. Available while stocks last. See our website for more details 
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And now for something 
oo S different... 
Bert yod never thought of this 
ra Chrissie Present — 
even for yourself! 


Radio, TV & Hobbies 
April 1939-March 1965 


Every article to enjoy 
once again on DVD-ROM 


| << 


This remarkable archival collection 
spans nearly three decades of Australia’s 
own Radio & Hobbies and Radio, TV & 
Hobbies magazines. Every article is 
scanned into PDF format 
ready to read and re-read at 
your leisure on your home 
computer (obviously, a 
computer with a DVD-ROM is 
required, along with Acrobat 
Reader 6 or later (Acrobat Reader is 
a free download from Adobe). 


plus) P&P) For history buffs, it's worth its weight in 


gold. For anyone with even the vaguest 
bate ia interest in Australia’s radio and television 


history (and much more) what could be 
of ic eee a better? This is one DVD which you must 


handy order form have in your collection! 
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At 


At Telelink 
we sell solutions, 
net problieamsl 


While you’re enjoying your Christmas break, 
Telelink could be hard at work solving your 
embedded wireless problems — ready for whe 
you start work again. You probably haven’t 
even thought of the serrate or products 
OF- wireless 

can improve! 


RO onii 
Pon aoier 


m 
be 


Embedded low paar radio modem | (7) 


APPLICATIONS: 

Telemetry - Environment monitoring, meter reading, 
various measuring applications 

Telecontrol - Remote control for industrial equipment 
Security - Various alarm and monitoring systems 


FEATURES: 

UART interface with simple command protocol 
Narrow band FM - reliable long range communication 
434 MHz ISM band Pre-programmed 127 channels 

1 mW/ 10 mW power selectable 

Error correction with Reed-Solomon code 

Repeater and auto answer back function 

Low power operation: 42mA at 3 V 

Robust metal housing for industrial use 

R&TTE (EN300 220) / RoHS compliance 


Seve www telelink comau 


Telelink Communications 
jack@telelink.com.au 


Utility 
consumption 
monitor 


Emergency 
warning 
system 


Centralised 
course 
management 

m 


01010101 


Experience real-time processing powers of PLC and BASIC 

all in one module. Now you can process complex math, 
graphic capabilities and communication using BASIC language. 
High capacity Programming 


The CUBLOC modules have 80~200KB of programming memory... enough for simple to 
even very complex applications requiring floating point math and MODBUS to interface 
with other peripherals. 


€B22 10 S ital rt t Kit 
We are offering this 
Embedea Starter's kit for. Ist- 
Sontrover time users of CUBLOC. 
This kit includes: 


= 
CUBLOC Cate MODULE CB220 
CUBLOC StudyBoard 


RS232 Serial Cable 
User's Manual 


320 x 240 Blue Graphic LCD, Internal Touch 
Panel and Touch Controller 82 1/0 ports 
INCLUDED: 

CTIT2IC + 

RCABLE SET 


10 port : 20 

Flash memory : 80KB 

Data memory : 3KB 

6 channel 10 bit A/D 

3 channel 16 bit PWM 


: See our websi T r more details: there's 
| channel RS232 communication port te te 2 ees 


one to suit your particular application! 


www.ozcomfile.com.au Ph (07)3849 1939 
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How to do vour OWN wo oa 


Measuring loudspeakers used to require a lot of expensive equipment, 
an anechoic chamber and a lot of skill. Nowadays we can do it easily 
with some low-cost software for the PC, an equally low-cost amplifier to 
drive the loudspeaker and a calibrated microphone which you can buy 
cheaply (or you can even make a your own to save even more money). 


ccurate, commercial speaker 
Å reremen systems can cost 
tens of thousands of dollars 
— way outside the budget of even the 
most dedicated audio enthusiast. 
Now, with the advent of well de- 
veloped PC “virtual instruments” and 
much-improved electret microphones, 
we are able to present an economic 
speaker measurement system capable 
of accurate and reliable results. 
We have often seen enthusiastic 


78 SILICON CHIP 


loudspeaker experimenters take great 
care in selecting speaker drivers and 
mounting them in well-designed cabi- 
nets, only to find that the results don’t 
live up to their listening expectations. 

More often than not, they can be let 
down by incorrectly designed crosso- 
ver systems which cause large peaks 
(or worse still, deep troughs) or incor- 
rect level adjustments for tweeters and 
midrange drivers. 

This project removes the subjective 


errors which may result from adjust- 
ments made by using only listening 
tests. The operator will also have a 
facility to print all response curves. 


The test set-up 

An audio sweep signal from 20Hz to 
20kHz from the virtual instrument is 
amplified and fed through the speaker 
under test (SUT). 

A wide-range electret microphone 
set very close to the speaker picks 


siliconchip.com.au 


up the swept signal and its output is 
amplified and fed to a “virtual” spec- 
trum analyser which then plots the 
amplitude of the speaker response on 
the vertical (Y) scale versus frequency 
on the horizontal (X) scale using a 
principal known as Fast Fourier 
Transform (FFT). 

The result is a plot of the fre- 
quency response of the SUT. 
In this case we are using a 
“virtual spectrum analyser” 
which you can purchase and 
download from www.fatpig- 
dog.com 

The Author describes his 
Audio Spectrum Analyzer as suit- 
able for “the Acoustic Specialist, 
Vibration Analyst, RF Engineer 
or True Geek”! 

Even if you’re none of. those, 
you'll find the Audio Spectrum Ana- 
lyzer easy to use and a very worth- 
while program to own. 

Best of all, at just $US39.99 the 
software is very reasonably priced 
but with the volatile Aussie dollar at 
the moment we won’t even hazard a 
guess at the $AU price; we imagine it 
will be fairly close to the $US price. 

It also has a built in “tracking gen- 
erator” (TG), which sweeps across the 
desired frequency range, in step with 


the analyser. Specifications: 


The audio sweep signal is fed to 


The finished test unit comprises modified “Pre-Champ” and 
“Champ” units with components chosen to give a flat frequency 
response. The output from the preamp can be taken from either 
the 3.5mm mono jack or from the RCA socket. The hardware at 

the bottom of pic is a bathroom towel rail holder, used to hold 
the test unit on its stand as seen in the pic on the opposite page. 


a “Champ” amplifier (SILICON CHP, Microphone frequency response: sses. (31.5Hz-20kHz) +2dB 
February 1004). This “oldie but a < esemete inion (31.5Hz-16kHz) +1dB 
goodie” has been modified fo @ive a srscsnsmdssisennusaosnassnylalessouniiemeneninniciuionneraniee (20Hz-20kHz) +2.5dB 
flat frequency response and can drive Preamplifier frequency response: ..........sssess-0- +0.2dB (20Hz-20kHz) 
an 8-ohm speaker to about halfa watt. Power amplifier frequency response: ............ +0.2dB (20Hz-20kHz) 
Bis, fo amet ane el Power amplifier output (before clipping): ......... 200mW into 8 ohms 
can be and it is certainly adequate for Frequency response of virtual instrument: ........ +0.4dB (20Hz-20kHz) 
frequency response testing. Of course, Overall measuring accuracy: .........ceeeseeeseeeeeees +2.9dB (20Hz-20kHz) 
you could use any power amplifier (without calibration chart) 
which has as good or better response Overall measuring accuracy: .........cccscsssssss00000en +1dB (20Hz-20kHz) 
than the modified “Champ” which is (using calibration table) 
+0.2dB from 20Hz to 20kHz THD+N preamplifier: oieee 0.1% at 1kHz (22Hz-22kHz). 

The signal from the loudspeaker — THN power amplifier: cccccccsseseeeeoee 0.4% at 1kHz (22Hz-22kHz) 250mW 
under test is picked up by a specially ; 
built microphone or a commercial cali- Crosstalk from pr@-AMPi........cccecseseesesesesseseseees -63dB at 1kHz, 20mV input 
brated microphone. We’ll have more Crosstalk from poweramp: ........c.seeseeseeseeseeseeeees -47dB at 1kHz, 20mv input 
details on these later in this article. Preamp input MAXIMUM: .......c.ecee eee eseseeeeeees 50mV 

The electret then feeds our “Pre- Preamp input MINIMUM: v-e. 10mV 
ie l a indo eia Power amp input MAXIMUM: .............ceesseeeeeeeeoe. 500mV 
u whic as aiso Deen modl- ‘ oe fe 
=] for a flat response. The resultant Power amp input minimum: PEA E 30mV 
signal is fed to the spectrum analyser Preamp phase distortion:..............sssssssseee +6.35° (below 200H7). 
for processing. You can save and print Preamp intermodulation distortion.................... 0.1% (88mV output 70HZ/7kHz). 
your response curves for further Preamp signal-to-noise ratio: .........ccceseeeeeeee -107dBV (10Hz-80kHz ref 630Hz 25mV) 
analysis. Both the “Pre-champ” and — THD+N tracking generator: .....ccsccsscsscceeneene 0.0066% at 1kHz (22Hz-22kHz) 
“Champ” are mounted in the same die- (using Acer Aspire One model KAV10 with Windows XP) 


cast box but each has a separate battery 
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INPUT FROM 
PC TRACKING 
GENERATOR 


* 10k RESISTOR 
ADDED TO POWER 
ELECTRET MIC 
INPUT FROM 
MICROPHONE 


SHIELDED LEAD 


SPKR ON/OFF 


9-12V 
BATTERY 
-a 


PREAMP ON/OFF 


S1 


AUX OUTPUT FOR 
SCOPE OR EARPHONES 


TO PC 
ANALYSER 


'PRE-CHAMP' 
PREAMP 


48, B 
BC548, BC558 (MODIFIED) 


Fig.1: apart from the modified Pre-Champ and Champ 
projects, the rest of the Analyser is simply input and 
output connections. The software that drives it all - 
fatpigdog — is powerful but quite cheap. 


COMPONENT VALUES IN RED ARE CHANGED TO IMPROVE FREQUENCY RESPONSE 


8¢ SPEAKER RESPONSE TESTING UNIT 


to minimise crosstalk and feedback. 

Not only is the setup useful for 
measuring loudspeaker frequency 
response, it can also be used to plot 
the frequency response of an amplifier, 
pre-amplifier, audio filter or crossover 
network. 

It is also handy as a general purpose 
portable microphone for public ad- 
dress systems or DJ work or even for 
good quality recording — just plug it 
into any line input or power amplifier. 

Also, if you plug it into a frequency 
counter, you will be able to accurately 
tune instruments (assuming you know 


INPUT FROM 
MICROPHONE 
(CON2) 


"PRE-CHAMP' PREAMP BOARD (MODIFIED) 
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or find out what frequency equates to 
the notes in your particular instrument). 

The virtual spectrum analyser will 
also be very useful as a training tool 
because it has been specifically de- 
signed to look and feel like a typical 
bench top analyser. 

The new tracking audio generator 
included in the fatpigdog software is 
very useful too. It measured 0.0066% 
THD+N (at 1kHz when set at 635mV 
on “zero span”; measured on an Audio 
Precision test set!). 

The THD+N is largely up to the 
quality of your sound card although 


INPUT FROM 
VR1 AND 
CONI 


ours was measured from the standard 
sound card in an Acer Aspire One 
which cost less than $500. 

You can also use it all as a spec- 
trum analyser and waterfall analyser 
and play around with various colour 
modes. It requires some skill and 
patience (just like a real benchtop 
spectrum analyser) but if you experi- 
ment, you will learn to master it all 
fairly quickly. 


Construction 


Assuming yov’re building the Pre- 
champ and Champ from kits, start 


TO $2 & 
BATTERY + 


TO SPEAKER 
TERMINALS 


TO BATTERY 
NEGATIVE 


'CHAMP' AMPLIFIER BOARD (MODIFIED) 


Figs.2&3: Pre-champ and Champ PCB component overlays with 


the changed components (from the original projects) shown in red. 
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TO 
LOUDSPEAKER 


CON2 UNDER TEST 


INPUT FROM 
MICROPHONE 


$1 
PREAMP GJ 
ON/OFF 
OUTPUTS TO ON/OFF 
PC ANALYSER, 
ETC. CON1 
INPUT FROM 
PC TRACKING 
GENERATOR 


CHAMP AMPLIFIER PCB 
MOUNTED ON ITS SIDE 


PRE-CHAMP PCB MOUNTED 
IN BOX USING DOUBLE-SIDED 
ADHESIVE FOAM PADS 


Fig.4: use this assembly diagram in conjunction with the photo below when you 
put it all together. The two PCBs are secured to the case with double-sided foam 
adhesive pads (the Champ must go side-on). Two separate batteries are used to 


minimise interaction between the sections. 


by constructing the Pre-champ pre- 
amplifier as per the instructions given 
(or refer to the article in SILICON CHIP, 
July 1994). 

Note that you need to change the 
values of three capacitors, as shown 
in Figs.1 & 2. These should easily fit 
on the PCB. 

If all goes well, you can then start on 
the “Champ” power amplifier as per 
the kit instructions (or SILICON CHIP 
February 1994). 

Again, there are slight modifications 
required. Figs.1 & 3 show these, which 
involve changing two capacitors. The 
4,700uF capacitor does fit on the PCB 
but it is a bit too tall and the finished 
amplifier will have to be mounted 
on its side so it can easily fit in the 
diecast box. 

Once the two PCBs are completed, 
you can drill and mount all the hard- 
ware on/in the diecast box using Fig.4 
and the photos as a guide. 

Solder all the connecting wires 
according to the diagram. It will be 
easier to solder the wires to the boards 
first then solder the wires to all the 

` switches and sockets before mounting 
them inside the box. 

Because the circuit boards are tiny 
and have no provision for normal 
screw mounts, you will have to use 
some good quality, thick, double sided 
foam pads. 

Cut the pads to cover the bottom 
of the “pre-champ” board then press 
it firmly in place, allowing plenty of 
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room for everything to clear. 

The 100kQ log pot is mounted 
directly to the diecast box for con- 
venience but the original 10kQ pot is 
retained on the PCB as a “preset” to 
take care of variations between sound 
card outputs. Later we’ll set the maxi- 
mum output of the Champ to prevent 
clipping and excessive distortion. 


on” This is the 
4 7 EMM-6 calibrated 

> microphone from 
Dayton Audio, which 

sells for about $80. Or 
you can make your own 
(as described in the text) for 
a whole lot less! 


The microphone 


Ifyou wish, you can make your own 
microphone to use with this system — 
details follow. 

Or you can buy a ready-made cali- 
brated microphone — for example, the 
EMM-6 Measurement Microphone 
from Dayton Audio (a company in 
Springboro, Ohio, USA) sells for 
about $US80. It’s a precision electret 
condenser microphone designed for 
measurement and critical recording 
applications. However, this micro- 
phone requires a minimum 15V phan- 
tom power so you'll need to arrange 
a separate phantom supply (two 9V 
batteries in series would be fine). 

Once you’ve purchased this mic you 
can then download its own calibration 
data text file. 

Further information (including a 


Everyth eatly into the 
small diecast box. Note the 
two independent 9V batteries. 
Don’t forget to turn on both 
switches before making 
measurements! The bathroom 
JZ hardware at the bottom of the 
_ pic is a cheap way to hold the 

: unit in place! 
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75-OHM BELLINGLEE SOCKET (LINE TYPE) 


300-800mm LENGTH OF 6.35mm OD (1/4" x 20G) COPPER TUBING 


CLAMPING SCREWS, 
WASHERS & NUTS 1 


GRUB SCREW 


SHORT LENGTH 
OF SCRAP TUBING 


16mm OD CHROME 
BATH RAILING 


spec sheet) is available from www. 


daytonaudio.com/index.php/emm-6- 
electret-measurement-microphone.html 


Making your own 

You'll need a length of 6.35mm 
(1/4in) copper pipe, at least 300mm 
or so long. 

As the ID of 6.35mm pipe is about 


om You can zoom in on problem areas 
like this 6dB dip at about 2.5kHz which 
is the crossover frequency for this 
particular loudspeaker. 


Reference: -20.0 dB 


For bass frequencies below 100Hz 

set the stop frequency to about 100- 
150Hz to “zoom in”. You might also 
lower the ResBW to 1Hz or less. 


Start 20.000 Hz 
Res Bw: 8.0 Hz 
the tweeter. 


position not directly in line with 


MICROPHONE TUBE 


HY-Q 6mm ELECTRET 
MIC INSERT (FMB) 


SOLDER WIRE 
COPPER TUBE ENLARGED 
TO émm ID FOR SNUG FIT TO + PAD ONLY 
© 
ELECTRET 
MICROPHONE 


CHROME BATH 
RAILING FITTING 


Fig.5: at top are construction details for the microphone. It 


is necessary to have it reasonably long to minimise sound 
reflecting back to the speaker cones and causing standing 
waves, which will give false readings. The illustration at left 
shows the clamping arrangement for the microphone assembly. 
Use a short length of scrap tubing to give even pressure. The 
vertical chrome bath rail is secured to a piece of MDF base 
using the same railing fitting with woodscrews. 


4.85mm and the electret microphone 
OD is 6mm, you'll need to enlarge the 
end of the pipe to accommodate same, 
down to a depth of about 6mm. 
Drilling the pipe out is possible but 
impractical due to the thin copper 
wall — it’s much better to force a punch 
or something similar into the end to 
expand the soft copper slightly. 


A pipe flaring tool might also be 
useful here but we haven’t tried it. 

Once done (check the electret fits 
but don’t get it caught in the tube!), 
you need to solder a connection to it. 

Using a clean, hot soldering iron, 
solder a single wire to the positive 
terminal of the electret — be careful 
because too much heat will damage 


Apparent poor high frequency 
response due to the microphone ft 


weep: 10000 msec 


The virtual analyser showing the frequency response of a three-way loudspeaker. You can adjust the start and stop 
frequencies to 20Hz-200Hz and resolution to 1Hz to improve the bass response curve. Note the tracking generator “button” 
at the bottom left. Insets are some things you could look out for when fine-tuning speakers. 
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SPEAKER 
UNDER TEST 


MICROPHONE 


TO PC MIC INPUT 


LEFT-HAND SIDE OF TEST UNIT 


RIGHTHAND SIDE OF TEST UNIT 


ANALYSER 
GAIN 


FROM 


MICROPHONE -—— == > 


TO SPEAKER + & — 


Fig.6: the complete test setup using the analyser, calibrated microphone, modified amplifiers and software on a PC. 


the low-end response of the electret. 

A gas powered soldering iron 
wound up fairly high is ideal. 

(It is a good idea to buy two or three 
electrets in case an accident happens 
— they are quite cheap). 

Then, run the wire down the centre 
of the copper tubing and mount a 75Q 
female co-ax plug to the other end. The 
one we used required no solder and 
the wire was simply screwed into the 
centre then pushed back in. 

The copper tubing then acts as the 
“ground” connector at both ends and 
also forms a good shield. 

Cut a length of coaxial cable to about 
1-2 metres long and fit a male co-ax 


Mii hits, wd 
CA MAA 

YUN ii (N 
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Trace 1: this is how the vitual instrument should appear 
after startup in the factory-preset mode. It displays a resol- 
ution bandwidth of 44.1Hz, a sweep time of 23ms and a span 
of 22.05kHz (see Spyro’s comments on how to set it up). 


plug to each end. 

Once you have completed the mi- 
crophone assembly, it is important 
to have a good solid stand so you can 
accurately position the microphone in 
front of the speaker under test. 

We used 16mm bath rail fittings that 
you can buy from any hardware store. 

We mounted a length to a piece of 
board, then clamped the copper tub- 
ing with two of the 16mm round ends 
using small nuts and bolts. 

A “thru” chrome rail fitting was 
bolted to the diecast box and the 
opening was drilled and tapped to fit 
a clamping screw. 

The alternative is to secure the unit 


Res Bw. 8.0 Hz 


range. 


by merely using insulation tape wound 
neatly around the vertical support to 
stop it from slipping down. 


Checking it out 


Now all you need to do is plug all 
the wires in as per Fig.6 and switch 
everything on. 

Check to see if the microphone is 
working by talking or whistling and 
measure the output with a DMM set on 
AC (or plug the output into an ampli- 
fier or oscilloscope). The latter is best 
because you will see immediately if 
you are getting a clean sine wave. 

Alternatively, you might like to plug 
the output of the Pre-champ into the 


Trace 2: this looks like excessive bass but this is because 
the analyser and soundcard response is too slow with 125 
milliseconds so we need to zoom in to the lower frequency 
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mic socket of your computer soundcard and view your 
“whistle” on the spectrum analyser. 

Your whistle should give you a peak at around 1-2kHz 
plus harmonics at 2 and 3kHz. 

Once all your checks are done (and hopefully everything 
works!) you will finally be ready to fine-tune it all and try 
some frequency response testing. 


The test setup 


We assume that you have downloaded the software from 
www.fat og.com/SpectrumAnalyzer 

The originator, Spyro Gumas, is very communicative 
and can assist if you have any problems. 

We used Windows XP but the website lists alternatives 
for those using Vista, Windows 7 etc. 

Run the program and you will first see the black-and- 
white MS-DOS screen appear. 

You may have to wait (perhaps two minutes or so) and the 
instrument will appear similar to the screen grab opposite. 

Once the virtual instrument pops up, this is how to set 
it up for frequency response measurements, making sure 
that the inputs and outputs to the test unit and computer 
are correct (see Fig.6). 

Switch the test unit on and adjust the microphone so it is 
approx 40-100mm away, in a direct line, from the tweeter 
or speaker unit under test. 

Connect the computer’s headphone jack output to the 
input of the “Champ” power amplifier and attach the Champ 
output to the speaker under test (SUT). 

(We converted the stereo output signal from the sound- 
card to mono at the input socket but one channel is OK). 

On the virtual analyser: 

Click on “preset” to clear any previous settings. 

Click on frequency 

Click on start (F2) and type in “20” <enter> 

Click on stop key (F3) and type “20,000” <enter> 

(The range is then 20Hz-20kHz) 

Click on Lin/Log key (F4) so you see lin/(log). 

The frequency range is set to a logarithmic scale 20Hz- 
20kHz. 

Then: 

Click on bandwidth 

Click on RBW and type in “8” <enter> 


BERBER EE 


Trace 3: the improved response curve after narrowing the 
frequency range to 20-200Hz and keeping the 10s sweep 
time for 12 averages. You can reduce the Res Bw to 0.1Hz, 
but the analyser will take a longer time to do a trace. 
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Click on sweep, then click time (F2) and type “10000” 
<enter> 

Click on “trace” and then “average” 

The analyser will then sweep continuously and indicate 
the number of averages at the top of the page. 

The analyser is now ready to do a 10-second sweep of 
your loudspeaker from 20Hz to 20kHz with a resolution 
of 8Hz and will average the response curve (5-50 averages 
will probably be sufficient). 

Click on “track” and you should hear the signal sweep 
from 20Hz to 20kHz; this repeats every 10 seconds. You 
can adjust the volume of your loudspeaker as it sweeps 
and save an image anytime by pressing “BMP” (bitmap). 

You may find that the low-frequency part of the trace 
jumps around. This is normal because the sweep is not slow 
enough (10 seconds is maximum) to allow the analyser to 
capture it properly (see traces 2 & 3 for examples). 

To fix this, try starting the sweep at 20Hz and stopping 
it at 200Hz or even 100Hz, and play around with the RBW 
(resolution bandwidth), which you can set as low as 0.1Hz! 

Refer to the manual (downloaded) if you have difficulty 
because some computers have different delay arrangements 
with the soundcard and you may need to compensate the 
analyser with Tstupid. 

What is Tstupid? It’s a part of the fatpigdog software. 
When data capture is initiated with the audio capture 
card in My PC, the initial gain response is zero, or pretty 
close to it. My audio card takes approximately 100ms for 
its recording gain to stabilise. Tstupid is an advance in the 
amount of time that the spectrum analyser captures data 
for a Single sweep or for the first sweep of a Free Run. The 
captured data during the Tstupid interval is discarded. The 
user has access to this parameter to use at his peril. The 
default value is 100. 

You can also adjust the volume of the speaker and the 
gain from the microphone until you get a nice-looking trace. 

If you wish, you can make adjustments to your speaker 
while the analyser is sweeping; such as tweeter or midrange 
volume levels (if an L-pad is fitted) or by moving the mi- 
crophone into different positions away from the tweeter. 

When you are happy with a particular trace, you might 
like to activate the marker to examine a point of interest. 

Click on “marker” then “ON” and you will see a red dot 


AANA i 
AAA ae a 
wren 


Seyret hil 


E 
Ea 
E 
EE 
— 
= 


Trace 4: narrowed to show 8kHz-20kHz response to zoom 
in on the tweeter. This speaker is very smooth but drops 
away 5dB or so at the higher frequencies. The dip at 20kHz 
is due to the microphone response being 2.75dB lower. 
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Rockby Electronics 
SOLARKING Monocrystalline Solar Panels Features: 


*Heavy Duty Aluminium Frame 


R i $ ; : : *20 Year Limited Warranty 
Monocrystalline solar panels are designed for long life (up to 20 years) and high efficiency output. These units *Monocrytalline Silicone 


may be ganged into arrays for applications where high power output is required eg for large battery banks. *3mm Tampered Glass bang 
An excellent solution for remote or mobile power applications, electric fence battery banks, inverter systems, RV's, ta? 
caravans, boats etc. hing 
Stock#: Max Power Rated Voltage Short Cct Curr. Open Cct. Dimensions LxWxH Price i i 
#36994 10W 12.0V 0.56A 22.0V 396 x 289 x 23 $29.95 {ey 
#36995 20W 12.0V 1.17A 21.6V 645 x 295 x 25 $59.50 ll 
#36996 40W 12.0V 2.28A 21V 645 x 545 x 23 $134.50 pela 
#36997 80W 12.0V 4.55A 21.8V 1210 x 540 x 35 $220.50 
#37873 120W 12.0V 6.82A 21.8V 1500 x 660 x 35 $394.40 
36V 185W Monocrystalline Solar Panel 12VDC Solar Battery Trickle Charger 
Specifications: Lead acid cells will self-discharge, even when completely disconnected, if they are not 


Max power: 185W 

Open circuit Voltage: 45.01V 
Short Circuit Current (Isc): 5.554 
Max Volt (Vmp): 36V 

Max Current(Imp) : 5.144 


re-charged regularly eg when a car is not driven for long periods or on a boat which is 
used infrequently. Includes suction cups for mounting to inside car windows, alligator 
clips and cigarette lighter adaptor lead. 


Dimensions: 1580 x 808 x 35mm tenas: $319.00 $12.00 
Weight: 14.4kg s *Short power cable 
Manufacturer: Solar King *Junction box #38653 #36450 


Solar Charger Regulator 
Specifications: 

Battery Voltage:12V 

Open circuit Voltage:12V 

Continous charge:20A 

Maximum charge current:25A 

Maximum load current:25A 

Operation Current:30mA 

Voltage across terminals (PV to Battery):0.8V 


Led Indication PC Cable Tester 


Tests: D type 9,15,25 HD15,36W Centronics,BNC, RJ45,USB A,USB 
B, FIREWIRE 1394. 

9V Battery operated or 9V DC Power supply 
(Battery Included) 

(Power Supply not Included) 


Voltage across terminals (Battery to Load):0.4V $148.60 © 
Recommended wire size:#12 AWG #36998 20A 12V $85.50 
Dimension (WxHxD): 150 x 85 x 45mm #38179 30A 12V $115.50 
Operating Ambient Temperature:-10 to 50°C #38238 20A 24V $119.30 #36578 
20A 1-30V Lab Power Supply USB Mini Inspection Camera 


A 1-30V, 20A adjustable current limiting power supply. Both voltage and current settings may be set in fine or coarse 520 N k 
modes allowing precise adjustments. Includes three programmable preset outputs. Remote control of settings is also ( mm Nec ) 
possible. Fixed 5A auxiliary output on the front panel allows quick connection to devices. When initially powered up 
the unit performs self diagnostics to ensure reliable operation. 
Specifications: 

Voltage output: 1 to 30V DC @ 20A 

_ Auxiliary outputs: 1 to 30V DC @ 5A max 

Output current: 20A max 

Ripple & noise: Less than 5mV 

Load regulation: 50mV 0-100% Load aa 
Apprx. Size(WxHxD): 200 x 90 x 215 mm 

Net weight: 2.6kg #39661 


Wireless Mains Power Monitor 


Monitor the running costs of up to three electrical appliances with this mains power meter. Consists of a master base station which receives RF signals from up to three remote mains 
socket senders. The senders simplyplug inline between your appliance and the standard GPO. Includes base station and one GPO transmitter, 2 additional transmitters may be added if 
required. Requires 3 x AA batteries. 


The camera is only 10mm diameter and has two variable inten- 
sity LEDs for illuminating the area under examination. 

* Mirror and magnet pick-up tool included 

* Flex Camera Neck:10(Dia) x 520(L)mm 

* Cable Length: 1.5m 


A $28.80 


#39156 


Features: i i H 

* Monitor energy usage of up to 3 appliances at once 7 $35.60 Wireless Mains Power Monitor z $21.50 
* RF wireless up to 30m 5 (Transmitter Only) é 

* Displays energy usage in kW/h or currency #38821 Channel 2 

* Clock with alarm function ry #38822 Chanel 3 S j 

#38820 ! 

LED Flood Lights (Cool White) 12V 5A 60W Switchmode 


Wavelength: 6000 - 7000K 
Manufacturer:Shenzhen Getian 


Power Supply 


$21.50 
Stock# Power Volt. Curr.(approx) Luminous Size (mm) Price ea DC Voltage: 12V 
39322 10W  12VDC 0.9A 600-700 114(W) x 86(H) x 83(D) $68.53 m SeN ai 
39452 20W  12VDC Y veeal 1200-1400 225(W) x 186(H) x 135(D) $149.60 Ripple eg le 100mVp-p 
39325 40W = 24vDC 1.8A 1800-2100 285(W) x 235(H) x 165(D) $197.56 Voltage Range: 90-264VAC 
39460 50W  24VDC 2.3A 3000-3500 285(W) x 235(H) x 150(D) $209.00 Manuf: Meanwell #38911 
He il To: *For a Free Monthly Mailer Please C at 
ria 3168 P.O Box 1189 Huntingdale Internet: Stock is subje 
562-8772 Victoria 3166 Web Address: www.rockby.com.au _ 
821 Email: salesdept@rockby.com.au 


l ne Ordering and other Products see our web site www.rockby.com.au 


appear on the trace 
Then move the marker to the 
area you want to measure by 


Frequency ADD dB to 
(Hz) measurement 


clicking on “<” (backward) or A hs 
"or (forward) ] keys. ; 
31.5 0.45 
“The marker reading appears 
« 40 -0.89 
at the top of the page eg, “Mrk 50 135 
2.558kHz, -86.2dB 63 ane 
Correcting the 80 -0.88 
microphone 100 -0.68 
o 125 -0.44 
nce you have measure- 160 060 
ments of the points you are j 
; : 200 -0.46 
interested in, go to the correc- 250 -0.33 
tion table below (Table 1) and t 
315 -0.28 
add or subtract the dB value at 400 031 
the frequency of interest. 500 -0.47 
For example if you measured 630 -0.59 
-26.5dB at 20Hz you have to 800 -0.23 
add 3.7dB to get the corrected j 
: ; 1000 -0159 
value because the microphone’s 
1250 -0.96 
own response falls off at low 
; 1600 -0.47 
frequencies (see trace 5). 
‘ 2000 -0.08 
We aimed for an accuracy of 
; 2500 -0.48 
+1.5dB but by using the cor- 
; i 3150 0.16 
rection table we have achieved 
4000 0.78 
better than +1dB. 
‘ 5000 2.02 
The measurement is dB rela- 
; A ; 6300 2.02 
tive to the reference signal. It is 
8000 0.57 
NOT a dB sound pressure level 
10000 1.33 
(dB SPL) measurement. 
W a 12500 0.99 
e cannot give you a refer- 
ence because every soundcard 16000 0.54 
20000 2.15 


will have a different internal 
gain. Table 1: correction 

To change to dB SPL you will table for HY-Q FM 6B 
need to calibrate your test setup electret microphone; 
against a known sound pressure 
level by using an accurate sound level meter or by using 
a “microphone calibrator” which emits a pre-determined 
audio output at point blank range 

You may also use a speaker which has a specification for 
SPL, eg, 90db SPL at 1W 1m at 1kHz — but of course you 


Average response of 5 Hy-Q Microphones 
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Trace 5: we took five Hy-Q FM-6B electret microphones 
and averaged their responses at a range of frequencies to 
produce the curve above. The same figures are reproduced 
in table form above. Using these figures you can correct for 
variations in the microphone response. For example add 
3.7dB to your reading for 20Hz and 2.35dB to the 25Hz 


reading and so on. Accuracy after correction will be +1.0dB. 
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Other Applications 


The software will also enable you to do waterfall analysis. 
This is really a way of viewing a spectrum analysis as it varies 
over time. It can be used for making “voice prints” or charts of 
audio signals. 


EERE 


The instrument also does waterfall charts in beautiful 


colours with frequency (horizontal axis) vs time 
(vertical axis). Colour code is at top and represents the 
intensity of the signal. 


The screen grab above shows the waterfall chart for 2.270 
seconds of the Bruch Concerto No 3 for violin and shows the 
rich harmonics. The vertical scale shows the frequencies of the 
various harmonics while the horizontal scale is time so the whole 
chart is a record of a few notes of music. 


EN 
| ED 
E 
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A waterfall of Shakira singing “How do you do”. Interp- 
retation of these charts is strictly up to your imagination! 


To set up for Waterfall Charts 

The wiring setup is virtually the same as for testing loudspeak- 
ers except that music or voice has to be fed to the loudspeaker 
from a CD player or MP3 player, or from the microphone “Pre- 
champ” output (for voice prints) 

The setup for the virtual instrument is: 

Click on “preset” 

Then “display” 

Then “waterfall F2” 

Then “rotate” 

Then try different sweep times and resolution band- 
widths (Res. Bw...). 

And try different colour schemes by clicking on “jet” 

Press BMP to save the image you want. 
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will need to push the champ to 1/2 watt (ie, 2V RMS for 
an 8Q speaker) at 1kHz by 

clicking on “frequency” 

then “centre frequency’ 

then “1,000 enter” 

then ’span” 

then “zero F3” 

then “track” 

This will now set the generator at 1kHz and you can feed 
this to your speaker (you will hear a clicking sound on each 
sweep so set the sweep time to 10,000mS). 

The real SPL at 1m will then be close to an SPL of 
84dB (1/2 the specified value) or 90dB at 0.5m (because 
watts=VR and sound level is an inverse square function). 

That is only true if the manufacturer’s specification is 
correct, so you might try different speakers — or just don’t 
worry about it if you don’t really need it! 


Preventing clipping and distortion 


You can set the maximum output from the “Champ” by 
setting the preset at a value which prevents clipping and 
excessive distortion. 

You can do this by setting the spectrum analyser centre 
frequency to 100Hz and then “zero span”. 

The maximum output to the speakers can then be meas- 
ured with an AC voltmeter (make sure you fit an 8Q , 0.5W 
resistor as a dummy load) and the preset adjusted so the 
output does not exceed 1.5V RMS and that you have fully 
advanced the 100kQ pot. Once this is done, you can be 
certain that you will not accidentally clip and distort the 
signal going to the speaker. se 


Parts list - Speaker Testing 


1 Diecast case, 119 x 94 x 34mm (eg Jaycar HB5067) 
1 “Champ” amplifier kit (SILICON CHIP, February 1994) 

1 “Prechamp” preamplifier kit (SILICON CHIP, July 1994) 
1 6mm electret microphone insert (Hy-Q Electronics FM-6B) 
2 SPST switches (panel mounting, any type) 

75Q panel socket 

75Q male plug 

75Q. line socket 
banana socket (black) 
banana socket (red) 
RCA socket 

3.5mm stereo socket 
3.5mm mono socket 
length coax cable (~1m) 
2 knobs (colours to suit) 


= 


Note: nominated 
parts were those used 
in the prototype but 
you can use plugs/ 
sockets etc you may 
have on hand. 
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Capacitors (changes to components supplied in kits) 
- 1 4700uF 16V electrolytic 

1 470uF 16V electrolytic 

1 4.7uF 16V electrolytic (non polarised preferred) 


Potentiometers 
2 100kQ miniature panel mount type 


Software 
Fatpigdog Virtual Analyzer (see text) 


Hardware 
1 length 6.5mm x 20G annealed copper pipe (~500mm) 
16mm chrome bathroom fittings as required 
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A word from Spyro Gumas, originator 
of the Fatpigdog Spectrum Analyser 


The inspiration for the name “Fatpigdog” is our pug Buddy, a 
truly Fat Pig Dog. The inspiration for the software itself was my 
frustration in trying to use virtual spectrum analysers with their 
non-intuitive user interfaces. Having used spectrum analysers 
quite a bit, | yearned for a virtual tool that worked the same way 
the real hardware tools work. | can’t say I’ve totally achieved this 
objective but | do think that anyone with experience using an HP, 
Agilent or Tektronix analyser will find my software so easy to use 
that they can throw away the Users Manual. 

The spectrum analyzer starts up in a factory preset mode, dis- 
playing the full frequency (SPAN), with an update time (SWEEP) 
of 23ms and a Frequency Resolution (BANDWIDTH) of 44.1Hz. 
This will get you started, but lets say that you decide to drill a little 
deeper. You're playing with Ye Olde Fatpigdog Spectrum Analyser 
(that’s how we all talk up here in the states) while watching your 
favorite television program on your old fashioned (tube) TV. 

You notice a strong signal peak centered at 15.734kHz (NTSC 
system, 15.625kHz for most of you other folks) and wonder if 
that could be the arcane horizontal sync frequency emanating 
from the sync oscillator. 

So, you click FREQUENCY, type in 15734 (humor me) for the 
center frequency and hit Enter. So far so good, the display has 
shifted, but now you want to adjust the span so you can zoom 
in on any possible spectral structure. So, you click SPAN, type 
in 100, and click Enter. 

Whoa, everything comes to acrashing halt. The display is now 
updating once every 5 seconds. Why? 

So here’s the secret. With SWEEP and BANDWIDTH in the 
default AUTO modes, the spectrum analyser is going to auto- 
matically set bandwidth equal to SPAN/500 [This ratio is a magic 
number that you can change under the CONFIG menu, labeled 
Span/RBW.] Now here’s the science behind Resolution Bandwidth 
(RBW): to get frequency detail at a resolution of RBW Hz, you 
need to analyse a length of audio signal that is 1/RBW seconds 
long. So when we set our SPAN to 100Hz, the spectrum analyser 
automatically set RBW to 0.2Hz (100Hz/500) and then computed 
a corresponding SWEEP time of 5 seconds (1/0.2Hz). Aha. 

So what can you do about this? ... A Lot! Don’t let the software 
push you around. You’ve been given full flexibility, courtesy of 
the wizards at Fatpigdog Industries. You can change the magic 
number Span/RBW to something like 50 and voila, the SWEEP 
goes to 500ms. But this is kind of gross, to be truthful since the 
frequency resolution is very coarse now. So, let’s set Span/RBW 
back to 500. Now click SWEEP, and then the TIME soft key. Enter 
50. Now the Sweep is updating every 50ms, but the bandwidth 
is still very fine (RBW still is 0.2Hz). 

But it looks strange, a certain squirreliness to it. That’s because 
the spectrum analyser is still processing 5s blocks of data to 
generate the fine frequency resolution but its processing a sliding 
5s window of data, every 50ms. This means that every 50ms it 
is processing 50ms of new data and a residual 4950ms of data 
from the last update. 

Thus you are seeing fast updates, but the spectrum is the result 
of averaging over 5s. It’s a compromise! That’s how it works, 
you trade off speed for frequency resolution but you can get 
both if you are willing to smear the spectral changes over time. 

| like to think of this as the time/frequency Heisenberg Uncer- 
tainty Principle ... more on that some other time (but you certainly 
can Google it!). | hope you enjoy the Spectrum Analyzer. 
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One-Stop Tec £ 


| Universal Remote, 
Keyboard & Mouse All-In-One! 

| This versatile backlit Sunwave® universal remote fea- 

| tures a unique double sided design for use with both 
hifi & computer equipment. It’s ideal for the new 
range of smart TV's and media centres on the market 
Quick setup to suit your devices via a comprehensive 
code library and PC software. It even works with popu- 

lar game consoles, providing an easy way to text chat 

with friends. Includes USB dongle 


A 1004 


| 2.4GHz wireless | IR Learning | Requires 2xAAA batteries. 


SAVE 20% 


, 40°C range. 
Ideal for cool 
rooms 

Wireless Desktop Weather Monitor 

This compact desk unit measures indoor temperature; 
outdoor temperature and humidity. -40°C to +65°C. 
Sensor range 100m. Requires 2 x AA & 2 x AAA batteries. 


Wireless 2.4GHz 
Headphones 
Wireless freedom up to 30m 
from your home hi-fi, laptop 
or MP3 player. 8 channels 
for interference free 
operation. Requires 2xAAA 
batteries. 


with deep bass 


Woodgrain In-Ear 
Bud Earphones 


Excellent audio performance 
coupled with great wood 
grain finish. Includes 3 sets 


of silicon ear cups. 
NEW 


529% BUY 2 PAIRS FOR $40! 


ALTRONICS 


ONE-STOP ELECTRONICS SHOP 


'| Super comfortable ] | 


| Christmas Lighting Extravaganza Kits! ~ 


Xl 
q 
Applications: y 


id v 
v 
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} ~ y ; 
| Off-road adventurers - 
| Caravans & camping INTRODUCTORY carry bag. 
eae SPECIAL! Neca 
SAVE $54 
Backup Solar Power Anywhere, Anytime! 
An excellent backup power source for those off-road 
adventures or whilst at remote camp sites. In-built 3 
stage solar regulator ensures the protection for your N 1140 140W 


batteries and keeps them performing at their peak. 
Fitted with an adjustable stand to ensure you capture 
maximum solar energy throughout the day. 

4m connection lead 


SAVE $94 


See Inside Walls, 
Pipes & Conduits... 


Great for 
mechanics, 
plumbers and 
installers 


Great for accessing difficult 
locations such as wall cavities, 
ceiling spaces, pipework, industrial machinery & 
engines. Requires 4xAA batteries for camera. 
Includes carry case 


Operates with the 
K 5885 master 
controller kit (below) 


NEW KIT 


K 5887 LED Slave 


LED Christmas Light Controller Kit 
(SC October ‘11) This new LED light slave controller kit will operate with 
the K 5885 master unit (below). Drive up to eight strings of LEDs, each 
string with completely individual control. Up to four slaves can be used per 
system - thats 32 channels of lights! 


ee E 


Mahart 
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SAVE 20% 


K 5885 Master 
SAVE $30 


*169 


K 5886 Slave 


<= 


(SC October ‘10) Brings your christmas light show to life! Lights will flash, 
dim up & down in time with your favourite Christmas carols. Power up to 32 
channels of lights from a master unit & 4 slaves. Each slave can run up to 
2300W of lighting. Music input via SD card. Includes cases. 


Our ‘One-Stop’ Electronic 


Enthusiast Centres... 


Bike helmet for 
illustration purposes. 


1080p HD Sports Action Camera Pack 


High definition recording for skydiving, trekking, mountain 
biking, rock climbing, mountaineering, skiing, snowboarding, 
motorcross, car racing and more! * Sensor rotates to keep 
horizon level * In-built screen * Uses Nokia phone Li-ion 
batteries (2 included) - rechargeable via USB * Includes 
various mounting brackets & straps for helmets, bikes etc. 

e Water resistant 


1080p recording | HDMI output 


3 


iPad” for 
illustration 
only. 


Includes car power adaptor 


Hands Free Tablet 
Reading 

Benchtop stand for tablet & e- 
Readers. A must have for 
web surfing, reading recipes 
and watching movies. Non- 
slip rubber feet. Universal 
design suits most popular 
tablets and readers. Folding 
aluminium construction. 


NEW 


Desktop Hard Drive Docks - USB 3.0 Models 
The easy way to move data from one drive to another. Suits 
2.5” or 3.5” SATA hard drives, Enables fast ‘hot swapping’ of 
drives whilst the PC is on. A must for IT technicians! 
Includes power supply, USB3.0 lead & PC backup software. 


Extend your USB peripherals up to 50m! 

Great for running keyboard/mouse control across a large room, 
or from a server rack to your desk. Utilises economical Cat5e 
cable. USB1.1. See D 1635 for high speed USB 2.0 model. 


Perth WA: 174 Roe St 

Balcatta WA: 7/58 Erindale Rd 
Auburn NSW: 15 Short St 
Springvale VIC: 891 Princes Hwy 


| Monitor & Record Weather Conditions 


| 


| dicey an ~— snapshot ee =i plus | Humidity, barometric pressure Pocket Coax Continuity Tester | 30m. Excellent accuracy down to just +3mm. 
| ti eve ity 7 og long wes gage ale pte | Rainfall, ambient light, UV index | Essential for installers looking for a lightweight, easy to carry Plus calculation modes such as add, subtract, 
| w ess sol x eta coe. 7 station 3 ware Wind speed'® election | tester for confirming connection integrity. Includes removeable | pythagorean, square & cubic measurements. 
| allowing you to log all data direct to your computer. seo as ELAMA AS ' ~ 
| f tone detector. Fitted with male F connector - may be combined 
| 2 / ri | Solar powered wireless sensors - | 
Windows 2000/XP/Vista/7. Requires 3 x AA batteries. teers E Aaa with many other RF adaptors if required Ideal for tradespeople & consultants. | 


Top Test Gear At Low P 


Q 1278 


Probe Thermometer - A must 19% 
have for any serious BBQ owner! 

A handy instant read thermometer for kitchen or BBQ use. 
Plus its great for monitoring liquid temperatures in labs. 


Stainless ‘easy clean’ probe. °C or °F, min/max hold, -40°C to 
+250°C. Includes battery. 


Q 1360 anes 


Ha m 


| Get an accurate 
| measurement in seconds! 


Versatile & easy to use | This laser tape measure provides an instant 
| ‘one touch’ measurement of distances up to 


( Gift idea for boaties & gardeners | 


Put A Multimeter Under The Tree This Year! 


Q 1198 [|Q 0100A 


| Q 1071 
Professional Precision True RMS USB UNI-T® DMM & 8MHz 
Autoranging DMM Datalogger Multimeter Digital Storage 
Push butt rols for easy or Ideal for use in R&D engineering or Oscilloscope 
tion! Multifunction Arue RMS High pe 


service centres. Accurate to 0.05% - True RMS High performance 
with a 50,000 count resolution for N 
testing digital devices. Screen 
displays measured value, bar graph, 
time/date, min & max readings 
18,000 points can be recorded and 
stored in internal memory which can 


backlit display shows date, time, 
bar graph & measured reading 
simultaneously. * 3 measure- 
ments per second - up to 11 min 
* Resistance, frequency, duty 
cycle, capacitance, continuity, 


osc pe ino ! USB 
datalogging with in-built memory. 
Easy menu driven operation. Cat 
II 1000V, Cat Ill 600V Supplied 
with rechargeable batteries, 


AC/DC voltage & current ranges f Recordsupto 11min } be recalled on screen or with the charger, holster, probe adaptor, 
* 10A rated * Includes shock | of measurementsto | included PC software. Includes carry PC software & test leads. UNIT re} 
proof rubber holster & test leads. | internal memory! case, test probes & thermocouple. 81B. Full specs online. | Great for field servicing. } 


A must have when SAVE 13% 


| Peak’ ESR Capacitor Analyser 


| working with AC power | | Meny 
| | Measures a capacitors equivalent series | > 
ha resistance (ESR) to provide an indication | E 


| Detect Lethal AC Voltages Without Contact 

| Non-contact AC detector with LED light. Essential for work- 
| ing with AC wiring. Lights up when near any AC source mt 
| (100-600V @ 50-60Hz). Fits right in your pocket. | technicians Q 2105 


of condition. Offers instant test results. No 
need to worry about polarity - just hook up 
the probes and press test! It can even be 
used ‘in-circuit’. Supports 1uF to 
22,000uF. 2 year warranty. Designed and 
manufactured in the UK. 


| Find Your TV ‘Sweet-spot’ 

| Provides instant feedback when adjusting 
your aerial. Easy inline F type connection. 
Great for installers! 


í Great for repair 


“Roadies” 
Cable Tester k 
Tests 12 types of 

leads for continuity. 
Requires 9V bat- 


One-Touch 
Battery Testing 
Provides a quick and 
easy verification of 
battery condition for 


Contact Free Digital Pocket Sound 
Thermometer Level Meter 

..With laser guided beam for pin A useful tool for tuning high 
point accuracy! Lightweight, “point end home theatre & car 

& shoot” temperature measure- audio systems. 


ment. Provides accurate readings Measures sound up to 12V sealed lead acid tery. Tests: 
from a distance. Ideal for measur- 130dB (1.5dB accuracy) EN (SLA), wet cells, gel 3.5/6.35mm jack, 
ing whilst equipment is operating. Great for live venues, 7 @ a) cell and AGM DIN (3/5/7/8 
0.1° accuracy from -20°C to installers, pubs etc. batteries. Suits 5Ah- pin), RCA, XLR 
270°C. Includes batteries. Includes 9V battery pe 80Ah batteries. (3/5 pin), S-Video. 5 
Speakon & banana ——— 
SAVE 13% SAVE 15% i 3 NEW 


leads. Q 2021 SAVE 30% 


{ POCKET '§ 
| $60 qizsz | SIZED! | stanoano $39% T [A real time saver! | $34 | 
Follow @AltronicsAU Phone: 1300 797 007 
j Express Order «1307077 AALTRONICS 
Hotlines: 


www.altronics.com.au ONE-STOP ELECTRONICS SHOP 


f www.facebook.com/Altronics 


Latest Audio Equipment 


Exquisite Biema® Active Studio Monitors 
When we tested these Biema monitors for our new 
catalogue, we were floored with how smooth they 
sounded. They are the perfect choice for home audio & 
video production - or anywhere fine audio reproduction 
is paramount. They feature individual amplfiers for tweeter 
and woofer offering an ultra-linear frequency response. 
6.35mm & balanced XLR inputs are provided, along with 
adjustable limiters for low, mid & high frequencies 


Designed in the USA. 


C 1018 6.5” 60W RMS 
NEW! 


$570" 


C 1019 8” 80W RMS 


Get all the specs before you buy - visit www.altronics.com.au 


16 Channel UHF 


Wireless Mic Systems 
A complete wireless mic system with 
your choice of handheld or 
lapel/beltpack mic. Ħ Plugs into 
existing PA systems * Crisp vocal 
reproduction Ħ Ideal for clubs, 
restaurants & wedding ceremonies. 
Up to 70m range 


SAVE 15% 


C 8867A Handheld System. 
C 8868 Beltpack System. 


| Hands Free Mini 
| Portable PA 


Straps to your waist for an 
instant sound system, 
| Great for addressing small 
| crowds without the need to 
| shout. © Includes headset, 
| batteries and charger 
* iPod"/Aux input * Up to 
| 8 hours use from a charge 
e Great for promotions & 
| live demonstrations. 


Weighs just 480g 
including batteries! 


Weatherproof Speakers for 

the 4WD or Boat! 

Maintenance free outdoor sound, These 
weatherproof 6x9” speakers are designed 
for long life in marine or tropical areas. 


Also great for caravans. 30W RMS. 4Q 
15W 8Q 


Your choice of 
handheld or 
beltpack 


Big Sound For Small $$$ 
These mini cubes produce an 
amazing sound with a subtle 
appearance. Swivel mount drivers. 
Ideal for the kitchen, study or 
bedroom. 130Hx65Wx75Dmm 


s- @ 
SAVE $30 


Super Value Audio Mixer! 

Compact & easy to use audio mixer. Fantastic for schools, 
theatre groups, houses of worship etc. With 5 channels 
accepting up to 11 input sources. Also features 3 band EQ, 
channel volumes, crossfader and VU meters. 240V operation 


Four stereo 30W 
amps in one! 


A 4198 


Mini 4 Zone 30W Amplifier 
Ideal for multi-zone audio distribution. Offers 30W RMS per 
zone (15W per/ch) all from a unit measuring just 200mm 
wide! Individual volume controls. Headphone output. RCA 


input. Includes power supply. 


Dynalink® 

Speaker Switchers 
Simple and effective way of 
selecting speaker zones. 
Maintains safe amplifier 


load. No power required! SAVE 24% 


SAVE 25% 


A 3026A 4 Way 


Super tough 
steel casing 


A 3021A 2 Way 


SAVE 15% 


Universal iPhone® Docking Station 


A low cost docking/charging station for iPod® Touch & iPhone’ 
3GS & 4. Includes audio output for direct connection to your 
home theatre system. Audio only. 


P 6895 White BARGAIN! 
P 6896 Black 5127 


É 


No Cable Termination 
Required! 

This plate allows cables to pass 
into the wall cavity without 
soldering. Includes curtain to 
stop dust/vermin from entering. 


A 1206 White. 
A 1207 Black. 


SAVE 16% 


Low Loss 
Whopper Cable 
Top quality cable for use 
in home theatre 
2x90/0.18 heavy duty. 
Full 50m rolls only. 


Great Value AV Deals 


Component Video 
& IR Cat5 Baluns 
Transmit clear HD component 

(YPbPr) video, digital audio and infra-red up to 
300m over economical Cat 5e/6 cable. Foxtel 
compatible. Includes transmitter, receiver, IR 
target and emitters & power supply. 


c 9555 


Great for subwoofers! 
Hum Loop/Noise Eliminator 


line. Prevents induced interference on 
long leads. Simple in-line connection. 


A 3063 


2 Way Component AV Switcher 
Switch between two component and stereo or 
digital (coaxial) audio inputs, such as set top 
box, game console, DVD etc 


Dynalink® Infra-Red Extender Kit 
Great for controlling equipment when its 
located inside cabinets or entertainment units. 
Kit includes hub, infra-red target, four infra-red 
emitters and power supply. Foxtel compatible. 


Digital TV 
Panel Antenna 
Provides 25dB gain 
for clear digital TV 
& radio reception 
Includes power sup- 
ply & PAL to F lead. 
Indoor or sheltered 
outdoor installation 
Size 190x118mm. 


Great for 
caravans! 
L 2026 


Perth WA: 174 Roe St 
Balcatta WA: 7/58 Erindale Rd 


Auburn NSW: 15 Short St 
Springvale VIC: 891 Princes Hwy 


Our ‘One-Stop’ Electronic 
ALT nOnics Enthusiast Centres... 


ONE-STOP ELECTRONICS SHOP 


Resellers: 


a E WESTERN AUSTRAL 
Bunbury ML Communications (08) 9721 9800 
i S ro Eti S Esperance Esperance Communications (08) 9071 3344 
Geraldton ML Communications (08) 9965 7555 


vir 
VIC 


A 


Electronic Connections (03) 9768 9420 
Leading Edge Electronics (03) 5762 2710 


Beaconsfield 


Benalla 


Ideal for | 


Castlemaine Top End Technology (03) 5472 1700 

ji datalogging, Clayton Rockby Electronics (03) 9562 8559 
monitoring & n Cranbourne Bourne Electronics (03) 5996 2755 
switching f Croydon Truscott's Electronic World (03) 9723 3860 
Geelong Music Workshop (03) 5221 5844 

| The Maximit BASIC c iki Healesville Amazon DVDs Healesville (03) 5962 2763 

e Maximite omputer Ar i 

| (SC March ‘11) Utilising the new Microchip PIC32 processor, this powerful Mini-Maximite BASIC Embedded Module Kit agg Melton Ro Pane = oe er 
embedded computer can read/save programs on an SD card, A keyboard input & (SC November ‘11) The ‘tittle brother’ of the Maximite kit. Kanade Semtronics (03) 9873 3555 

| video output is provided, plus 20 digital/analog inputs and outputs. Utilises BASIC Utilising identical software it is designed as an intelligent Plena Get Smart Hifi (03) 5941 4886 
| programming language allowing a massive scope of applications. * 128K RAM controller for embedding into larger systems. Features 20 aion Preston Electronics (03) 9484 0191 i 

* USB connection * Powerful BASIC interpreter + Requires 9V power supply 1/0 pins, 128K RAM, VGA/composite out, USB2.0 & 

| (M 9237A $17.95) © SD card sold separately (DA0320 4GB $21). keyboard interfaces. All from one low cost IC! San Remo  Shorelec Electrical Wholesalers (03) 5678 5361 
Somerville AV2PC (03) 5978 0007 

Stawell David O Jones Mitre 10 (03) 5358 1205 

Warnambool Multicomm IT & Comms, (03) 5561 5111 

pense pared Wodonga Exact Computers & Home Ent. (02) 6056 5746 

reo sound: 
yere Hobart Active Electronics (03) 6231 0111 
Launceston Active Electronics (03) 6334 7333 


SAVE $50 


Brisbane South 
Brisbane North 


Delsound (07) 3397 8155 


20A Motor Speed Controller Kit Prime Electronics (07) 3252 7466 


(SC June ‘11) This gutsy little speed controller has a wide Cairns Pentacom (07) 4032 1710 

Digital-Analog Converter Kit range of applications and is simple to build and use. * Low- W Cloncurry Access Electronics (07) 4742 2590 

(SC Sept-Nov ‘09) This professional quality kit will drastically improve the sound battery protection * Soft start + Adjustable pulse frquency. Gold Coast Prime Electronics (07) 5531 2599 

output from your DVD player, allowing you to obtain audiophile quality sound from a e Runs from 12V or 24V batteries at currents of up to 20A Hervey Bay Ultra Music (07) 4128 2037 

regular CD/DVD player, set-top box, PVR or computer. Also reduces buzz, hum and Innisfail Leading Edge Electronics (07) 4061 6214 

signal noise, ensuring your listening experience is top notch. Coaxial or optical inputs SAVE 15% lone Access Electronics (07) 4658 0500 
RCA output. 240V mains operation 7 

Maryborough Leading Edge Electronics (07) 4121 4559 

Rockhampton Access Electronics (07) 4922 1058 

Rockhampton Home Delivered Computers (07) 4928 2555 

Toowoomba Michael's Electronics (07) 4632 9990 

Townsville Solex (07) 4771 4211 

12vDC Battery Charge Controller Kit Brookvale Brookvale Electrical Distributors (02) 9938 4299 

(SC April ‘08) Works in tandem with a power supply or Canok Leading Edge Electronics (02) 4990.5971 

standard battery charger to provide staged float charging for E Cobar Cobar Electronics (02) 6836 2962 

| Can be SAVE 12% sealed & non-sealed lead acid batteries Deniliquin Wired Entertainment (03) 5881 3555 

monte using | $42 | Gloucester Autolec Gloucester (02) 6558 1600 

Resurrect Your Grafton Downes Electronics (02) 6642 1911 

Smart Fan Controller Kit Old LP’s and 78's! Griffith Griffith Systems Plus (02) 6964 5933 


(SC July ‘10). This compact module 
regulates the speed of up to eight 
12V fans. Measures up to 4 
temperature points & smoothly 
controls fan speed. Ideal for 
computers, greenhouses, home 
breweries, amp cooling etc. 


gos 


Press 


Boost Dynamic Range 
From Your Microphone 

(SC Sept ‘10) Mini Mic Pre-Amp 
Kit. Boosts signal levels for better 
volume from unpowered mics when 
used with a mixer or PC sound card 
e Suits balanced or unbalanced 
mics * Low noise & distortion « 
Line level output. + 5-20VDC input 


(SC August ‘06) 


Prevent the deteriora- 
tion of your vinyl by converting them to 
MP3. Can be equalised to suit 45's, 78's 
& LP’s. Requires M 9265A 12VDC plug- 
pack $18.95 


Great Xmas 
Stocking Stuffer! 


6 In 1 Solar Power Fun Kit! 
Hours of fun for the kids! A great way to 
learn about electronics and solar power. 
Each kit can be assembled into one of 6 
educational (and fun!) devices - windmill, 
hover craft, airboat, revolving plane, car 
and puppy (main picture). Includes easy 
to follow instructions and all parts 


Sale Ends December 31st 2011 


K 4600 


LIMITED STOCKS 


Monitor Your 240VPower Usage 

Find out what its REALLY costing you to run your 
appliances! (SC July ‘04) Simply connects inline with your 
appliances and provides usage figures in both kilowatt 
hours (kWh) or dollars. Also protects from brownouts 


Thermometer & Thermostat Kit 

Measures from -55°C to +125°C & provides a set of 
NC/NO contacts for activating devices at preset levels. 
e 0.1°C accuracy Ħ Ideal for air conditioners, cool 
rooms, cellars etc * Locate sensor up to 300m away 
e Requires 12VDC (M 9272A $17.95). 


Gunnedah Protronics (02) 6742 2110 
Leading Edge Electronics (02) 6352 3333 
Candle Power Technologies (02) 4571 4699 
Oak Flats Electronics (02) 4256 6120 
Fordray Electronics (02) 6362 9901 

Penrith Penrith Light and Sound (02) 4733 3333 
Port Macquarie Fettel Communications (02) 6581 1341 


Raymond Terrace Leading Edge Electronics (02) 4987 4909 


Lithgow 

Nth Richmond 
Oak Flats 
Orange 


Smithfield Chantronics (02) 9609 7218 
Tamworth Bourke Street Electronics (02) 6766 4664 
Taree Noeledge Systems Pty Ltd (02) 6551 3622 
Wagga Wagga Wagga Car Radio & Hi-Fi (02) 6925 6111 
Waterloo Herkes Electrical Supplies (02) 9319 3133 
Wetherill Park Techtron Electronics Pty Ltd (02) 9604 9710 
Windang Mad Electronics (02) 4297 7373 

Coastal Caravan and RV Pty Ltd. (02) 4353 1100 


Wyong 
SOUTH AUSTRALIA 
Adelaide 
Brighton 
Enfield 


Aztronics (08) 8212 6212 
Force Electronics (08) 8377 0512 
Aztronics (08) 8349 6340 


Findon Force Electronics (08) 8347 1188 
Mt Barker Force Electronics (08) 8391 1133 
Milton Leading Edge Electronics (08) 8682 4911 
Port Augusta 


Spencer Electronics 0407189343 


Combined Communications (08) 8942 0644 


ND 
LAND 


Christchurch - Riecarton 
Christchurch - Shirley 


Global PC +64 3 3434475 
Global PC +64 3 3543333 


Altronics One-Stop Electronic Shops Phone 1300 797 007 Fax 1300 789 777 


Mail Orders: C/- P.O. Box 8350 Perth Business Centre, W.A. 6849 
© Altronics 2011. E&OE. Prices stated herein are only valid for the current month or until stocks run out. All prices include GST and exclude freight and insurance. 
See latest catalogue for freight rates. All major credit cards accepted. 


Ultra-LD Mk.3 Stereo Amplifier... 


WithaVotonSedavolume 
Conthomeain put 


In Pt.2 this month, we describe the assembly of the Input Selector 
module and its companion Switch Board. We also show you how 
to make the IDC cables that link the modules together and give 


the remote control set-up and test procedure. 


HE 3-INPUT SELECTOR board 

(Fig.13) is straightforward to as- 
semble. Install the resistors and diodes 
D1-D3 first, then install the ferrite 
beads, the IC socket and the MKT ca- 
pacitors (do not use ceramic capacitors 
on this board). 

Once these parts are in, install the 
four transistors, noting that Q5-Q7 are 
BC327s while Q8 is a BC337. The two 
electrolytics can then go in, followed 
by the 10-way and 14-way header 
sockets. The header sockets must be 
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installed with their slotted key-ways 
towards the top. 

Finally, complete the assembly by 
installing the relays, the three stereo 
RCA input sockets and the two vertical 
RCA output sockets. Note the left and 
right labelling for the output sockets 
— this is not a mistake and arranging 
them this way gives the optimum 
layout for the PCB. 


Switch board assembly 


There just four parts on the switch 


board — the three pushbutton switches 
on one side and the 14-way IDC header 
socket on the other (see Fig.14). 

The three pushbuttons can go on 
first but note that they must be in- 
stalled the right way around. These 
have “kinked” pins at each corner plus 
two straight pins for the integral blue 
LED. The anode pin is the longer of 
the two and this must go in the hole 
marked “A” on the PCB. 

Once the pins are in, push the but- 
tons all the way down so that they sit 


siliconchip.com.au 


flush against the PCB before soldering 
their leads. The IDC header socket can 
then be installed on the other side of 
the board, with its key-way notch 
towards the bottom. 


Initial checks 


Before installing the three ICs on the 
preamp board, it’s a good idea to check 
the supply voltages. If you haven’t 
built the power supply yet, you can 
either use a suitable dual-rail bench 
supply or skip until the final assembly 
in the chassis. 

Assuming you do have a power sup- 
ply, connect the +15V, -15V & OV leads 
to CON6 and switch on. Now check 
the voltages on pins 8 & 4 of the two 
8-pin IC sockets; ie, between each of 
these pins and the OV (centre) terminal 
of CON6. You should get readings of 
+15V and -15V respectively. 

Similarly, check the voltage on pin 
14 of IC3’s socket. It should be between 
+4.8V and +5.2V. 

If these voltages are correct, switch 
off and install the ICs. Note that IC1 
& IC2 face one way while microcon- 
troller IC3 faces the other way. 


Making the test cables 


Before testing the unit, it will be 
necessary to make up two IDC cables. 
Fig.15 shows how these cables are 
made. Pin 1 on the header sockets is 
indicated by a small triangle in the 
plastic moulding and the red stripe of 
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Fig.13 (above): follow this diagram to build the Input Selector PCB. Make 
sure that the two header sockets are correctly orientated and note that Q5- 
Q7 are BC327 PNP transistors while Q8 is a BC337 NPN transistor. 


Fig.14: the three switches 
are mounted on the front of & 
the Switch Board while the . 
header socket goes on the 
back (key-way towards S2). 
Take care with the switch 
orientation (see text). 


TO CON? ON,INPUT. SELECTOR BOARD 


ew CON10 
444434 ay 


These views show the completed Input Selector and Switch Board assemblies. 
Note the orientations of the header sockets on the two modules and check 
that these sockets, the relays, the RCA sockets and the button switches are all 
sitting flush against their respective PCBs before soldering their leads. 
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LOCATING SPIGOT UNDER 


200mm x 10-WAY IDC RIBBON CABLE 


a re 5 
APR RTE Pe 


300mm x 14-WAY IDC RIBBON CABLE 


Fig.15: attach the header sockets to the IDC test cables exactly as shown in this diagram. The sockets are clamped 
using an IDC crimping tool or you can simply use a vice. Don’t forget to fit the locking bar to secure the cable after 


each header is clamped. 


the cable must always go to these pins. 

You can either crimp the IDC head- 
ers to the cable in a vice or use an IDC 
crimping tool (eg, Altronics T1540 or 
Jaycar TH-1941). Don’t forget to fit 
the locking bars to the headers after 
crimping, to secure the cable in place. 

Having completed the cables, it’s a 
good idea to check that they have been 
correctly terminated. The best way to 
do this is to plug them into the match- 
ing sockets on the PCB assemblies and 
then check for continuity between the 
corresponding pins at either end using 
a multimeter. 


Remote control/switch testing 


The remote control functions can 
now be tested using a suitable uni- 
versal remote, eg, Altronics A1012. 
As stated earlier, the default device 
mode programmed into the micro is 
TV but if this conflicts with other gear 
you can choose SAT1 or SAT2 as the 
device instead. 

Whichever mode is chosen, you 
must also program the correct code 
into the remote (see panel). 

Note that if you don’t have a dual 
power supply, you can still check 
the remote control circuit by using a 
single-rail 9-15V supply connected 
between the +15V and OV terminals of 
CON6 (watch the polarity). As before, 
check the voltage on pin 14 of IC3’s 
socket (it must be between +4.8V and 
+5.2V), then switch off and install IC3 
(pin 1 towards IRD1). In addition, in- 
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sert the jumper link for LK3 to enable 
the mute return function. 

That done, rotate VR2 fully anti- 
clockwise and use the remote to check 
the various functions. First, check that 
the inputs can be selected using the 1, 
2 & 3 buttons on the remote and the S1- 
S3 buttons on the Switch Board. Each 
time a button is pressed, you should 
hear a “click” as its relay switches on 
and the blue LED in the corresponding 
switch button should light. 

In addition, the orange Acknowl- 
edge (Ack) LED should flash each time 
you press a button on the remote. If 
the ACK LED doesn’t flash, make sure 
the code programmed into the remote 
matches the device mode (ie, TV, SAT1 
or SAT2). The ACK LED won't flash at 
all unless the code is correct. 

Now check that the volume pot 
turns clockwise when the Volume Up 
and Channel Up buttons are pressed 
and anti-clockwise when Volume 
Down and Channel Down are pressed. 
It should travel fairly quickly when 
Volume Up/Down buttons are pressed 
and at a slower rate when the Channel 
Up/Down buttons are used. 

If the pot turns in the wrong direc- 
tion, reverse the leads to the motor. 


Adjusting trimpot VR2 

Next, set the volume control to mid- 
position and hit the Mute button. The 
pot will rotate anti-clockwise and as 
soon as it hits the stops, the clutch will 
start to slip. While this is happening, 


VolumelRots 


Altronics has advised that they can 
supply a dual-gang 5kQ log motorised 


pot (Cat.R1998) for the preamplifier. 
This should be used in preference 
to a 20kQ pot and the 4.7kQ shunt 
resistors omitted. 


slowly adjust VR2 clockwise until the 
motor stops. 

Now press Volume Up to turn the 
potentiometer clockwise for a few 
seconds and press Mute again. This 
time, the motor should stop as soon as 
the pot reaches its anticlockwise limit. 

A programmed time-out of 13-sec- 
onds will also stop the motor if it con- 
tinues to run after Mute is activated. 
This means that you have to adjust 
VR2 within this 13s period. 

If the motor stops prematurely or 
runs for the full 13s after the limit is 
reached, try redoing the adjustment. 


Troubleshooting 


If the unit fails to respond to remote 
control signals, check that the remote 
is in the correct mode (TV, SAT1 or 
SAT2) and has been correctly pro- 
grammed. If you’re using a remote 
other than those listed in the panel, 
work through the different codes until 
you find one that works. 

If the unit responds to the 1, 2 & 3 
buttons on the remote but the button 
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As stated in the text, its necessary 
to program the universal remote control 
correctly. By default, the microcon- 
troller’s RC5 code is set to TV but SAT1 
or SAT2 can also be selected. Just press 
and hold button S1 on the Switch Board 
during power-up for SAT1 or button 
S2 for SAT2. Pressing S3 at power-up 
reverts to TV mode. 

Once you’ve chosen the mode or 
“device”, the correct code must be pro- 
grammed into the remote. This involves 
selecting TV, SAT1 or SAT2 on the re- 
mote (to agree with the microcontroller 
set-up) and then programming in a three 
or 4-digit number for a Philips device. 
That’s because most Philips devices (but 
not all) rely on the RC5 code standard. 
Most universal remote controls can 


switches don’t work, check the IDC 
cable from the Switch Board. Simi- 
larly, if the remote volume function 
works but not the remote input selec- 
tion, check the IDC cable from the 
preamplifier. 

Note that the cable from the pream- 
plifier also supplies power to the Input 
Selector board. Check that there is 
5V between pins 8 & 4 of IC4 on the 
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be used, including the Altronics A1012 


($19.95) and the Jaycar AR1726 
($37.95). For the Altronics A1012, use 
a code of 023 or 089 for TV mode, 242 
for SAT1 or 035 for SAT2. 

Similarly, for the Jaycar AR1726, 
use 103 for TV, 1317 for SAT1 or 1316 
for SAT2. 

In the case of other universal remotes, 
it's just a matter of testing the various 
codes until you find one that works. 
There are usually no more than 15 
codes (and usually a lot less) listed for 
each Philips device, so it shouldn’t take 
long to find the correct one. 

Note that some codes may only 
partially work, eg, they might control 
the volume but not the input selection. 
In that case, try a different code. In ad- 


Selector Board and again check the 
IDC cable if this supply rail is missing. 


Audio testing 


If you have a +15V supply, you can 
test the preamplifier by connecting its 
outputs to a stereo amplifier and feed- 
ing in audio signals from a CD player. 

However, note that the left and right 
channel audio grounds are not con- 


This view shows the 
completed unit with 
the IDC cables plugged 
in, ready for testing. 
Note that the Switch 
Board shown here is 

a prototype (it was 
altered to avoid having 
to twist the cable). 


will work with ` 
most universal 
remotes including the 
Altronics A1012. 


dition, some remotes may only work in 
one mode (eg, TV but not SAT). 

For example, if you have a Digitor 
4-In-1 remote, you can use 5005 for TV1 
or TV2 but there’s no suitable code for 
SAT. Similarly, if you have a AIFA RA7, 
you can use 026 for TV1 or TV2 but 
again there’s no suitable code for SAT 
that works. 


nected to the OV rail at CON6 on the 
preamplifier PCB. That’s necessary to 
avoid a hum loop, since the two audio 
channels are normally earthed back 
through the power amplifiers via the 
signal leads. This means that, to test 
the unit, you must temporarily connect 
the audio grounds at CON1 & CON3 to 
the power supply OV rail (eg, the tab 
of REG1) using clip leads. sc 
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BEAT FREQUENCY OSCILLATOR 


It was 1939 and Australia was at war. Its 
future seemed far from secure and every 
industry in the country was geared to 
support the military effort. Amalgamated 
Wireless Australasia (AWA) played a key 
role by designing and producing vital 
communication equipment. 


HE R7077 Beat Frequency Oscil- 
lator (BFO) described here was a 
very small part of the company’s out- 
put during the early 1940s. This well- 
made piece of test gear provides a good 
example of the techniques that were 
available at the time. Vacuum tubes 
(valves) were by then well-developed 
and reasonably reliable but the transis- 
tor hadn’t been invented. 
Indeed, it would be another 20 years 
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or so before equipment using semicon- 
ductors became available. 

As a radio amateur after the war, I 
acquired a number of pieces of AWA 
equipment through the disposals out- 
lets and adapted these for use on the 
amateur radio bands. I also remember 
having a famous American communi- 
cations receiver (HRO) and an AWA 
receiver made in the same general 
format (AMR100). The workmanship 


and general quality of the Australian- 
made set was better than the original. 

AWA’s associated company AWV 
manufactured valves locally and 
many, particularly those designed for 
battery operation, were more reliable 
than overseas types intended for the 
same job. 


The R7077 BFO 


A handbook describing the R7077 
BFO at the time lists the features, 
applications and design of the instru- 
ment and these are summarised in the 
accompanying panel. It is interesting 
to note the technical style used in 
the 1940s, long before terms such as 
“Hertz” were introduced, both in the 
panel and in the following text which 
is also derived from the leaflet: 

The audio output is produced by 
mixing the outputs of two high-fre- 
quency oscillators, selecting the low- 
est frequency component of the output 
and amplifying it to a suitable level. 

One oscillator remains fixed at 
100kc, and the other is variable from 
100kc to 86.5kc by means of a vari- 
able condenser. The plates of this are 
shaped to give an approximately 
logarithmic law to the beat frequency 
scale calibration. 

Frequency drift, due to variations 
of temperature and supply voltage, 
is reduced to a minimum by using 
silvered mica condensers and robust 
coil formers in the tuned circuits. In 
addition, asymmetrical layout is used 
for the two oscillators. 

Both oscillators are of the resist- 
ance stabilised tuned grid type, using 
a triode oscillator electron coupled 
to a heptode buffer amplifier. A type 
6J8G valve is used in each oscillator 
circuit, which allows the oscillator and 
buffer amplifier to be accommodated 
in the one valve. The output of each 
oscillator is fed to the mixer valve, the 
variable oscillator output being taken 
directly and the fixed oscillator output 
reaching the mixer through a filter. 

A low-pass filter placed between the 
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Fig.1: the original circuit from the AWA handbook. The signals produced by the variable and fixed oscillators (V1 & V2) 
are mixed in V3 and fed to a 6V6G audio output stage (V4). V5 is the rectifier, while V6 is a “magic eye” beat indicator. 


mixer and the output stage effectively 
prevents high-frequency components 
in the mixer output from reaching the 
output valve. 

Inverse feedback is applied to the 
output stage, which is a beam tetrode 
(6V6G). This results in a reduction of 
the output harmonic content, improve- 
ment in frequency response charac- 
teristic and stabilisation of output 
impedance. 


Specifications 

The specifications also make inter- 
esting reading, as shown in a second 
panel. It’s not so impressive by 2011 
standards but that’s only to be expect- 
ed. And remember, this was wartime 
and in addition to applications in the 
military, the instrument was also quite 
usable for general audio work, just 
covering the audible frequency range 
(10Hz — 13.5kHz). 
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By contrast, modern audio signal 
generators have a much greater fre- 
quency range (eg, up to 200kHz) and 
distortion across the range is better 
than 0.5%. An attenuator and meter to 
allow low-level signals to be generated 
accurately would also be included in 


PTeatures 


some of the more expensive models. In 
addition, a total power consumption of 
5W and a weight of about 3kg would 
be typical of a modern audio generator. 


Getting it going again 
My R7077 BFO was picked up in a 


Frequency range 10 cycles to 13.5 ke. 

Directly calibrated 9-inch diameter semi-circular frequency scale, 
with direct and 44 to 1 reduction drives. 

Low relative frequency drift of oscillators. 


600 ohm output impedance. 


Application 


Typical applications of Beat Frequency Oscillator R7O77 are the 
measurement of audio amplifier characteristics and modulation of 
transmitters and signal generators. The oscillator is also suitable for 
use in the operation of AC bridges and in conjunction with Cathode 
Ray Oscillograph R6673 forms part of the equipment for frequency 


measurement. 
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Frequency Range: 10 cycles to 13.5 kc. 

Accuracy: 2% from 30 cycles to 13.5 kc; 10% below 30 cycles 
Power Output: 250 milliwatts maximum. 

Output Impedance: 600 ohms balanced. 

Harmonic Distortion: For 2V across 600 ohms: 4% at 50 cycles, 1% 


at 400 cycles and higher. 


For 10V across 600 ohms: 10% at 50 cycles, 3% at 400 cycles and 


higher. 


For 10V across 50,000 ohms: 10% at 50 cycles, 1.5% at 400 cycles 


and 1,000 cycles, 2% at 7.5 ke. 


Frequency Response: 2db from 30 cycles to 10 ke. 
Noise Level: 40db below a reference level of 6 milliwatts. 


Radio Frequency Content: From fixed oscillator — negligible. From 
variable oscillator - 0.05 V across 600 ohms. 


Power Supply: 200-260 V, 50- 60 cycles. 

Consumption: Approximately 36 watts. 

Valves: The following valves are supplied with the instrument: 3 — 
type 6J8G, 1 - 6V6G, 1 — 6X5GT, & 1 - 6U5/6G5. 

Finish: Case — grey wrinkle. Front panel — polished grey with white 
lettering. Control protecting handles fitted. 


Types: 2R7077 — Portable 12” x 8” x 8” case weight 24lbs. 3R7077 
— Rack mounting type, 19” x 10” x 8 %” 


junk store for a few dollars. Externally, 
it looked to be in good condition ex- 
cept for the power flex which had lost 
so much insulation as to be dangerous. 
Inside, all seemed original and with 
the schematic diagram stuck inside 
the case, the chances of getting it to 
work seemed good. 

When it came to the minor com- 
ponents, I reasoned that the 14uF 
electrolytic capacitors in the power 
supply (C28 & C29) were the most 
likely to have deteriorated. By now, 
they probably had low capacitance and 
high leakage and so they were discon- 
nected and modern types wired into 
place under the chassis. The power 
cord had also deteriorated and this 
was replaced with a 3-way flex/plug 
combination, with the earth lead se- 
curely connected to the metal chassis. 

Checks of inductors L1-L5 indicated 
the expected resistance but the pri- 
mary of the output transformer was 
open circuit. As a result, a speaker 
transformer (5kQ:3Q) that had been 
salvaged from an old broadcast re- 
ceiver was wired in place of T1. This 
was connected in a temporary fashion 
so that the screen of the 6V6G would 
not be damaged with the high-tension 
applied. 

The resistance from the cathode 
of the 6X5GT (pin 8) to the chassis 
measured about 20kQ (due to voltage 
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dividers across HT line), while the 
resistance from the primary wind- 
ing of power transformer T2 to the 
chassis was greater than 10MQ. This 
indicated that the power transformer 
was probably OK, so the 230V power 
was applied and all the valve cath- 
odes glowed an encouraging dull red. 
However, the 6U5 zero beat indicator 
at the front panel gave only a hint of 
its normal green colour. 

What’s more, an oscilloscope con- 
nected across the output terminals 
indicated that there was no audio out- 
put from the instrument. The time had 
come for a systematic check through 
the circuit with a multimeter. 


Troubleshooting 


The high-tension (HT) line meas- 
ured about 250V and the cathode of 
the 6V6G about 3V, suggesting that 
both the 6V6G and the 6X5GT recti- 
fier were in good order. Next, the plate 
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Fig.2: this diagram shows the 
connections for the alternative 
octal-base Y61 zero-beat “magic- 
eye” indicator. 


and screen voltages of V1 (the 6J8G 
variable oscillator) were checked and 
these gave readings close to 170V and 
80V respectively, suggesting that the 
valve was doing its job. 

It was a different story, when the 
voltages on the plate and screen of 
valve V2 (another 6J8G) were checked. 
They were much higher than they 
should be, indicating that its emission 
was low. I had a spare and when this 
was substituted, the voltages returned 
to normal and the scope then indicated 
the presence of an audio signal at the 
output terminals. 


Obtaining spare parts 

Obtaining replacement electronic 
parts for the R7077 BFO is usually not 
a problem. All but one of the valves 
were made in large quantities and are 
still generally available. Most valves 
made even 60 or more years ago seem 
to still be in good working order if 
they have not had a great deal of use. 
The best source is a friend who is an 
enthusiast but you can also find deal- 
ers on the internet who can supply 
valves at a reasonable cost. 

The exception is V6, the 6U5/6G5 
zero beat indicator, which tended to 
have a short working life. The circuit 
diagram suggests that a Y61, which has 
an octal rather than a 6-pin base, can 
also be used. I didn’t have either but 
I did have a similar type with a 12V 
heater and an octal base (1629/VT- 
138). But where could I get the 12V? 

Fortunately, AWA engineers at the 
time tended to be very conservative 
and I was able to come up with a 
solution. The 6X5GT rectifier is pro- 
vided with a separate heater wind- 
ing, despite the valve being rated to 
withstand the high-tension voltage 
between heater and cathode. I took 
advantage of this and connected the 
6X5GT’s heater in parallel with the 
other valves. This left a 6.3V winding 
free to connect in series with the main 
6.3V winding to provide 12.6V for the 
1629 (its connections are the same as 
for the Y61). 

A general check around the circuit 
revealed a few resistors which were 
high in value and these were replaced 
with modern types, using the closest 
resistance from the preferred value 
series. The output level control (R15, 
0.1MQ) proved to be intermittent and 
was replaced with a unit incorporating 
a double-pole mains off/on switch. 

Coils L1-L5 are unlikely to go open 
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This top view of the chassis shows the robust construction techniques used in 


the R7077. The valves are all held in place by clamps, so that they cannot come 


loose as the unit is moved about. 


Only a few parts under the chassis required replacement. These included the 


power supply electros, a few resistors which had gone high and the output level 
control. Valve V2, the zero beat indicator (V6), the power cord and the output 


transformer also required replacement . 


circuit but it would be possible to 
hand-wind replacements if necessary 
(a rather messy job). Filter chokes L6 
and L7 are also unlikely to be faulty 
but their inductance is not critical 
and something to do the job will be 
found in many junk boxes. If they are 
not doing the job, there will be 100Hz 
hum at the output terminals. 

A replacement for the power trans- 
former (T2) is no longer available from 
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parts suppliers but it is similar to the 
transformers used in many valve AM 
receivers. So scrounging a working 
unit from an otherwise defunct radio 
receiver shouldn’t be too much of a 
problem. 

Finding suitable replacements for 
the mechanical parts may not be so 
easy. However, it’s worth remember- 
ing that the 75mm control knob, with 
the 44:1 reduction mechanism, was 
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This war-time photo shows the AWA Works Cafeteria at 
Ashfield. Meal breaks were staggered to cater for the large 
staff numbers involved and for shift workers. 


a isos) a het ‘ 
A general view of one of the assembly lines in the Radio 
Electric Works, at AWA’s Ashfield factory. Many types of 
transmitters and receivers were built here during the war. 


used in several pieces of equipment 
manufactured by AWA in the 1940s. If 
this proves faulty, it should be possible 
to find a replacement although it may 
take some tracking down. This usually 
won't be necessary though because it 
has proved to be reliable. 


Output transformer 


That leaves the serious problem of 
the output transformer, T1. It is un- 
likely that an exact replacement for 
this unit (type 1TX7127) can be found. 
The temporary speaker transformer 
that I installed worked but the output 
from the BFO was much lower than 
the specified and fell off even further 
at lower frequencies. 

The specification for T1 is not given 
in the literature and all I can do is to 


be 


production lines. 
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This photo shows workers building sub-assemblies on another of AWA’s war-time 


go back to fundamentals. The 6V6G is 
operated with a low screen voltage and 
the plate current is only about 15mA, 
which means that the optimum load 
resistance is not the usual 5kQ. To 
determine the best load, a set of curves 
for the valve for a screen potential of 
around 50V would be needed and as 
far as I know, no such curves have 
been published. 

As a result, all I can do is rely on 
experience and make an informed 
guess. In my opinion, the optimum 
load would be around 15kQ and so 
the impedance ratio of the transformer 
would then be 15,000 divided by 600. 
This gives an impedance ratio of 25, 
while the turns ratio would be five. 

The easiest solution is to find a 
speaker output transformer with the 


>å 


highest primary impedance rating 
possible. The output of the instrument 
would still be much lower than speci- 
fied but it would still would be useful 
for jobs such as checking resonances 
in loudspeakers. 


Modifying an existing unit 

Modifying an existing speaker trans- 
former is also within reason. It would 
need to be of the open type, using E & I 
laminations, and the rated primary and 
secondary impedances would have to 
be known. The low impedance wind- 
ing is always on the outside — if you 
remove this, counting the turns as you 
go, you can then calculate the number 
of turns on the primary. 

The number of turns for a 6002 
secondary can then be calculated 
and wound on, obviously using finer 
wire than in the original (so that the 
turns fit). 

Note that speaker transformers made 
with E & I laminations have a gap be- 
tween the two to prevent saturation 
of the magnetic materials due to the 
direct current flowing in the primary 
winding. This gap is provided by a 
piece of insulating material. The plate 
current of the 6V6G is only 15mA and 
the best result will be obtained by re- 
placing the material with something 
as thin as possible, even tissue paper. 


Modulation source 


In my case, I often use the restored 
R7077 BFO as an external modulation 
source for a signal generator, when 
checking the audio response of radio 
sets. The audio range is covered in 
one sweep of the dial. Besides, it is 
interesting to preserve some Austral- 
ian electronic history. SC 
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PRODUCT SHOWCASE 


At SILICON CHIP we often have enquiries from readers look- 
ing for companies that provide a complete prototyping and 
manufacturing service and now we are pleased to feature 
just such a company: National Electronic Manufacturing. 


Jaycar’s time-lapse camera 
makes you the director... / 


You’ve seen those amazing time- 
lapse documentaries on TV. Now you 
can produce them yourself with this 
tiny weatherproof time-lapse camera 
from Jaycar. 

With 1280 x 1024 resolution, it 
takes a scene anywhere from five 
seconds to 24 hours, creating an AVI 
video on the included 2GB memory 
stick that you can transfer to your PC. 

There’s video on Jaycar’s website 
which will give you some idea of the 
camera’s capabili- 
ties. 

It sells for $199 
(Cat QC8030) and 
is available at all 
Jaycar stores or 
their webstore. 


Contact: 
Jaycar Electronics (all stores) 
PO Box 107, Rydalmere NSW 2116 


Order Tel: 1800 022 888 Fax: (02) 8832 3188 
Website: www. jaycar.com.au 


The feature on building an e-bike (converting a pushbike to 
electric power assist) created a large amount of interest but the new 
website featured (www.rev-bikes.com) suffered a few “teething 
problems” and was not accessible when the magazine came out. 

Readers obviously used the phone number in the article to 
contact the company because they reported an amazing response. 

Rev-Bikes apologised for the website problems and assure us 
that it is now on line for readers to browse (and buy!). 
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Local PCB prototyping & manufacturing 


They provide a plethora of services to do with electron- 
ics manufacturing, from the production of prototypes to 
full scale manufacturing, in small or large volume. They 
can produce a range of PCBs with plated-through holes etc 
as well as assemble boards with the full range of surface- 
mount devices. 

As well, they can do functional testing, electromechanical 
assembly plus cable form and loom manufacturing. Their 
factory is approved to ISO 9002 standard and they can do 
lead-free processing to meet ROHS requirements. 

They are based in Brookvale, Sydney, so they provide the 
benefit of local assembly and efficient communication with 
no language barrier, something which can often be lacking 
if off-shore assembly is being contemplated. 

For a lot of small organisations who need to start 
manufacturing, Australia is the best place to start and Na- 
tional Electronic Contact: 


Manufacturing |National Electronic Manufacturing 


tego Unit 9, 6 Grosvenor Pl, Brookvale NSW 2100 


process. 


Tel: (02) 9938 4138 Fax: (02) 9938 4183 
email: sales@nembyd.com.au 


While Altronics’ “Eagle Eye” camera/ 
PVR is just the shot for rev-heads! 


If the camera at left is intended for “static” applications, 
this camera from Altronics is exactly the opposite. 

It’s intended to capture sports action, from the point 
of view of the person involved. Whether it’s as a helmet 
cam, an on-dash cam, a bike cam... in 
fact, an anywhere-you-like-cam. It 
comes with a variety of secure 
mounts. 

It’s water resistant (not 
waterproof!) and while a 
maximum operating tem- 
perature is stated (45°!) 
no minimum is given, so it’s 
obviously ideal for snow sports too. 

It offers 1920 x 1080 (full HD) resolution at 30 frames 
per second or WVGA (848 x 480) at 60fps. It records on 
an internal SD card (1GB - 32GB) — an 
8GB card will store 2 hours at 1920 x 
1080 resolution and it sports an internal, 
rechargeable Li-ion battery with a spare 
battery just in case! 

It’s priced at $329 (Cat X0680) and similarly, it’s avail- 
able at all Altronics retail stores or via their website (which 
also contains a lot 
more information). 
A comprehensive 
user manual is also 
include with the 
camera/PVR. 


Contact: 
Altronic Distributors Pty Ltd 
PO Box 8350, Perth Busn Centre, WA 6849 


Tel: 1300 780 999 Fax: 1300 790 999 
Website: www.altronics.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097 or 
send an email to silicon@siliconchip.com.au 


Amplifying Bluetooth 


phone signals 


Recently, I purchased a Bluetooth 
hands-free unit to take phone calls 
while driving. It is nowhere near loud 
enough so I built the CHAMP amplifier 
(from Jaycar’s Short Circuits Volume 3) 
and wired an electret microphone to 
the input with a 10kQ resistor to power 
the electret and a 0.22uF capacitor to 
couple the signal to the CHAMP. That 
works well but I wanted more volume 
so I built the high power 12V amplifier 
from the same book. 

I wired the output of the CHAMP to 
the input of the high power amplifier 
but I get lots of hiss coming from the 
speaker even with the volume all the 
way down on the CHAMP. When I turn 
the volume up, I don’t get much more 
volume than from the CHAMP; then it 
starts to motor-boat. I am bench-testing 
the set-up with a 12V jump starter pack 
so the supply is not noisy or weak. 

If I disconnect the CHAMP and feed 
my audio oscillator into the high 
power amplifier, the thing is as quiet 
as a mouse and happily gives clean 
sound when I turn up the oscilla- 
tor from a low setting. Coupling the 
electret directly into the high power 
amplifier doesn’t give much gain either 


as the article states it needs nearly 1V 
as a signal input. 

I have tried all sorts of resistors 

and capacitors to interface these two 
amplifiers but I am obviously missing 
something simple. Can you please 
give me some advice on this? (G. C., 
Toormina, NSW). 
@ Project 13, the preamplifier from 
Jaycar’s Short Circuits Volume 3, 
would have been a better choice and 
should have been used ahead of the 
power amplifier rather than using the 
Champ. The Champ is not as quiet as 
the preamplifier would be. 

But since you already have the 
Champ, it should be modified by add- 
ing a 100Q load resistor at its output 
to allow the 470uF output capacitor to 
charge. Also, the GND (ground) wiring 
should be first run from the negative 
terminal of the 12V battery supply 
to the power amplifier and then to 
the Champ to prevent problems with 
motor-boating. 

We suspect the excessive noise is 
due to high-frequency oscillation of 
the Champ. The electret supply via 
the added 10kQ resistor should be 
connected to a decoupled supply 
consisting of a 2202 resistor from the 
switched 12V supply. The free end 
of the resistor connects to a 100uF 


capacitor, bypassing the supply from 
the 220Q resistor to GND. 


Reversing facility 


for electric car 


Some years ago I built my grandkids 
an electric car powered by a 24V 250W 
motor. It has done years of reliable 
service and now is the time to add a 
reversing feature. I thought of wiring in 
a 2-pole 3-position (centre off) switch 
but I could not pass 20A through those 
that are readily available. 

Would you consider designing a 
solid-state external reversing system 
with the following features: (a) reverse 
not selectable until the motor is at 
rest; (b) an internally adjustable speed 
limit on reverse; and (c) LED warning 
lights to indicate FWD and REV? In 
applications such as wheel chairs etc 
full speed reverse would be danger- 
ous while in dinghies etc full speed 
reverse might be useful and safe. (D. 
V., via email). 

@ Our Railpower projects from Oct- 
ober to December 1999 and the Sep- 
tember/October 2008 versions had 
reverse lockout and lockout indica- 
tion, plus forward/reverse indication. 
There was no reverse limit setting. The 
H-drive circuit for the motor was not 


More}Scam}Productssfo|PreyjOnjthejGuilible 


I have recently found several 
“miracle gadgets” on eBay with big 
claims re generating vehicle fuel 
savings when installed. Two in 
particular I was wondering if you 
could shed some light on (with some 
analysis of the devices and the sup- 
posed claims and whether to refute 
these or otherwise) are the “Magic 
Booster” (which appears to be a ca- 
pacitor type device that gets placed 
across the battery terminals for volt- 
age smoothing) and the “Universal 
Magnet Gas Fuel Saver” (a magnet 
which gets strapped to the fuel line). 

I am very sceptical of the claims 
made for these devices and wonder 
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if you would do an article on them? 
(M. R., via email). 

@ Unfortunately, products such as 
the Magic Booster and Universal Gas 
Fuel Saver are just scams. 

As you have surmised, the Magic 
Booster is most likely a capacitor. 
But for a capacitor to have a substan- 
tial filtering effect compared to a car 
battery, its internal impedance (or 
“equivalent series resistance” if you 
like) would have to be substantially 
lower than the car battery itself. That 
is a huge ask since a well-charged 
car battery has an extremely low 
internal impedance — maybe 20 
milliohms or less. 


If the capacitor was to have 
a lower internal impedance it 
would have to be truly enormous 
and measure many, many Farads. 
In truth, the only way to obtain a 
lower source impedance than a car 
battery is to use — wait for it — a 
much bigger battery. 

As far as the fuel magnet is 
concerned, this is total rubbish. A 
magnet, no matter how powerful, 
cannot cause any chemical com- 
pound to break into ions. It just 
doesn’t happen. 

Interestingly, these products 
work equally well on all brands of 
cars, since they don’t work at all. 
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rated for the current required to drive 
a 24V 250W motor but this could be 
upgraded by using TIP35C (25A NPN) 
and TIP36C (25A PNP) transistors. 
The current limit would also require 
changing, with a lower value current 
sensing resistor. 


Fuse rating for 


headlight reminder 


I recently purchased a Headlight 
Reminder kit (SILICON CHIP, August 
2001) from Jaycar Electronics. I am 
currently installing the device and 
have a question. The instructions state 
to connect the power wire via the fuse 
box but there is no mention of the ap- 
plicable fuse rating. Please advise what 
fuse rating I should use. 

I think an improvement to this 
product would be to provide an in-line 
fuse (your installation instructions 
advise to use automotive quick con- 
nectors to make the tappings into the 
existing wiring. An in-line fuse would 
eliminate which side of the fuse box 
the connection was made). 
© Generally you would select a fuse 
that has a low rating because the Head- 
light Reminder draws minimal current. 
So a 1A or 2A fuse connection would 
be suitable. An added in-line fuse to 
the headlight reminder would only 
need to be 200mA or a similar rating. 


Hash-free 


inverter wanted 


Many moons ago a reader suggested 
that you develop a 12V to 230VAC 
inverter project. Predictably the idea 
was rejected on the basis that inverters 
of every type were readily available. 

As a result of some experience 
gained recently, I now side with your 
reader. I was tasked with setting up 
a PA at our local cenotaph where 
230VAC was not available. Tests with 
four inverters, three of which were 
“pure sinewave”, rendered the PA use- 
less due to the severity of background 
hash and noise which overrode the 
mic output. The problem was even- 
tually solved by using a 24V 60W 
amplifier powered by batteries from 
a wheelchair. 

How about putting the inverter 
project back on your list? Why is 
it that present-day inverters are so 
noisy when there is no spark in the 
system? In my innocence, I assumed 
that inverters would have a couple of 
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Usingitne Battery/canacityiMetenAtlowenvoltage 


Iam very keen to build the Battery 

Capacity Meter from the June & July 
2009 issues for my blind foundation 
charity. Is it possible to modify the 
voltage level from 9V down to 7.2V 
for NiMH batteries which charge up 
to 9V when fully charged? Does any 
supplier make a kit for this project? 
(M. M., via email). 
@ The voltage range from a 6-cell 
NiMH battery is probably too low. 
With six cells, the voltage is typically 
7.2V charged (1.2V per cell) drop- 
ping to 6.6V (1.1V per cell) when 
discharged. The battery may rise to 
9V under charge but under load and 
when there is no charging current, 
its voltage will typically be 7.2V. 

Regulator REG1 which provides 
the 5V supply is the main problem 
in that it only operates from 7V to 


2N3055s oscillating into the primary 
of a suitable transformer. The “up- 
market” version might have an oscilla- 
tor triggered by a 50Hz pulse traceable 
back to a crystal or other stable source, 
both versions having a perfectly clean 
waveform output. Or would they? Am 
I missing something here? 

If you won’t or can’t develop a 

clean inverter project, then how about 
looking at a filter which removes the 
rubbish from commercial inverters? 
(D. V., via email). 
@ The reason why inverters radiate 
interference is that they have Mosfets 
or IGBTs (insulated gate bipolar tran- 
sistors) which switch very rapidly. 
In sinewave inverters, the sinewave 
is generated by IGBTs in an H-bridge 
circuit which are driven at high fre- 
quency in a switching sequence which 
is averaged out in a low-pass filter. The 
result is a 50Hz sinewave. 

Either your PA system is very sensi- 
tive to EMI or the EMI radiated by the 
inverter is too much. A good mains 
filter might help. We also wonder if 
the PA’s mic cables go to balanced 
inputs — this should have reduced any 
common-mode noise from EMI. 


Defective LCD 
in Digital LC Meter 


I built the Digital LC Meter from 
your May 2008 issue. On power up the 
LCD screen only shows a line of small 


60V. The MAX4080’s (IC2 & IC3) will 
run from between 4.5V and 76V, so 
they are OK. 

REG1 could be changed for a low 
drop-out linear regulator such as the 
LESOABD. This is in a surface-mount 
SO-8 package and draws 504A in 
standby using the inhibit pin in the 
same way as the original LM2574 
regulator (which also draws 50nA 
on standby). The regulator is only 
suitable for 100mA output though 
and so the LCD backlighting would 
have to be restricted to a low level 
by increasing the 102 resistor at the 
LCD ABL pin to 47Q or more. 

The LE50ABD does not directly fit 
onto the PCB but will operate down 
to 6V and up to 18V. The compo- 
nent is available from element14: 
au.element14.com 


square dots. I have carefully checked 
everything, with nothing obvious. The 
PIC16F628A micro programmed “No 
Fault” and all power and grounds as 
per circuit diagram check out OK. 
What further checks I can do? (T. Q., 
via email) 
@ Those symptoms suggest that the 
LCD is not receiving the necessary data 
signals to enable it to show the infor- 
mation sent by the microcontroller. 
Check that Rs (pin 4) on the LCD 
connects to pin 11 on IC1 and that 
EN (pin 6) connects to pin 10 on IC1. 
Check also that data pins D4-D7 (pins 
11-14) on the LCD connect to pins 9, 8, 
7 & 6 of IC1. There may be a break in 
a connection or a short between pins. 
Finally, check that DO-D3 (pins 7-10) 
on the LCD are connected to ground. 


Regulator problem in 


Battery Capacity Meter 

I built the Battery Capacity Meter 
featured in June & July 2009 and have 
had problems getting it to turn on (only 
bars on the LCD screen). It sometimes 
comes on when connected and then 
you can input the settings but next 
time you connect it, no go. 

By chance I found that the 5V rail 
was at 5.9V so I changed the 5V reg- 
ulator. It then worked for a few weeks 
but now the regulator has failed again 
and the supply is back up to 5.9V. 

When it is working, the drain of 
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PhonolCartridge Loading|Capacitancellsiimportant 


Iam trying to determine the phono 
input capacitance on my Luxman 
L-410 amplifier. I am aware that I 
have to take into account the total 
capacitance of the tone-arm wiring 
and interconnect cables which I can 
measure (around 120pF). 

My Ortofon VMS 20E MkII re- 
quires a resistive load of 47kQ (no 
problems) and a capacitive load of 
400pF. I don’t have the necessary 
null bridge to measure the amplifier 
input capacitance so I am trying to 
deduce it from the circuit diagram. 

The signal from L or R goes direct- 
ly to the base of an FET at the start 
of the preamp chain. Can I assume 
that the input capacitance from this 
circuit is 300pF (150pF + 150pF in 
parallel); or if the 0.047uF capacitor 
comes into play, 298pF? Or is this 
reasoning just too simplistic? If my 
logic is correct, then it seems that I 
have the ideal loading without the 
use of the 210pF additional capaci- 
tor supplied by Ortofon (CAP210). 

I can measure the tone-arm and 
interconnect cables using my Bry- 
men multimeter. However when I 
connect it across the phono input 
terminals of the amplifier, the “auto 
sensing” jumps around the capaci- 
tance ranges but “finds” nothing, 
with the amplifier switched on. 
It is not essential that I know the 
precise input capacitance as I’m not 
planning to fine-tune it. What I am 
trying to do is determine whether 
the Ortofon-supplied 210pF “clip 
on” capacitor should be used or not. 

Therefore I only need to know if 
the input capacitance is 100pF, in 
which case I would need the cable 
(120pF) and the Ortofon 210pF to 
achieve the target of around 400pF. 
However, if the input capacitance is 
300pF then the additional capacitor 
is unnecessary. 

What makes me suspicious of my 
simplistic calculation of 300pF from 
the schematic is that this is a high 
figure and would be unsuitable for 
many MM cartridges which typically 


the circuit is 39mA, so the regulator 
is not overloaded. Can a normal 7805 


* Phono Cartridge Input Simulatoin 


db(out1/in1 
db(out2/in2 
db(out3/in3)§ —— 


int Leani  Rcarti 


ina Leart3 Reart3  out3 


600mH 800 
vi Ccable1 
AC 20mV 


only require 100-200pF maximum 
loading. Ortofon is somewhat unu- 
sual in requiring 400pF and their 
knowing that most amplifiers/cables 
have lower capacitance is the reason 
they supply the additional capacitor. 
(M. F., via email). 

@ Because you have piqued our 
interest we decided to answer this 
query in more detail than normal. 

First of all, we thought that the 
total input capacitance of the am- 
plifier is likely to be around 350pF, 
when allowing for about 50pF of gate 
capacitance for the input junction 
FETs. Taken with your tone-arm and 
connecting cable capacitance, this 
gives a result of about 470pF which 
is probably too high for the Ortofon 
VMS-20E. 

But rather than just leave it at 
that, we decided to simulate your 
cartridge when driving the total 
tone-arm and connecting cable ca- 
pacitance plus the amplifier’s input 
capacitance. In fact, we suspected 
that Ortofon’s recommended capaci- 
tance loading for the cartridge was 
itself too high and was likely to give 
a response peak that was too low in 
frequency, leading to excessive loss 
of treble above 10kHz. 

Anyway, we plugged all the de- 
tails into NGSpice simulator and ran 


are corrupted. Why is this so? (E. L., 


via email). 


600mH 800 
L_ CJFET1 v3 aie cicada <> Reeds 
ji 50pF AC 20mV == 4000F S 47, 


it. As we suspected, the resulting 
peak was too low, at around 7kHz 
(red trace). 

Just to check our figures, we also 
ran the simulation with the Ortofon 
driving the recommended 47kQ and 
400pF. This was better, with the 
peak at about 8kHz (blue trace) but 
that is still not good. Finally, we ran 
the simulation with the cartridge 
driving your Luxman amplifier but 
with the two 150pF input capacitors 
removed. This gave the best result 
of all, with no peak and a gentle 
rolloff above 10kHz to -5dB at 20kHz 
(green trace). 

The accompanying simulation 
diagram shows the results. Note 
that the simulated results are not 
what the cartridge actually delivers 
because its mechanical resonances 
will also come into play. But the 
electrical resonance depicted in 
the simulations certainly will play 
a big part. 

By the way, your Luxman ampli- 
fier, a mid-1970s design, would 
now be pretty ordinary in its perfor- 
mance, especially compared to the 
latest SILICON CHIP designs. 

This reader followed up our an- 
swer with the following letter: 

I thought you may be interested in 

... continued on page 112 


drain during standby. The regulator 
is possibly being damaged due to 


regulator be adapted as I don’t need @ The LM2574HV-5 5Vregulatorhas flywheel diode D8 not being able to 
a high-voltage input, only 12V? Each been specified because we are usingits clamp negative voltage effectively. 
time the regulator fails the input values shut-down feature to reduce current Check that this diode (1N5819) is OK 
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CEAN 


CONTROLS 


D5 $59.95+GST 


Bevel Box 


box is able to 


1deg resolution. 
-100 $59.00+GST 


ese tiny AC current 
nsmitters measure 


current from a cur- 
nt transformer to a 0 
OV DC or 4-20mA signal. 
XS-510 $79+GST 


urrent Transformers 
is small split core cur- 
ent transformer is able 
produce a 0-20 mA AC 
gnal with a 0-60 A AC 
imary current. The split 
pre allows it to be 
pped on to a wire with- 
t disconnecting the 
imary current carrying wire. Use it 
h the AXS-511. 
T-051 $29.95+GST 


y kits to get 
NC project 
g. Holding 
5 vary from 
to 17000z-in 
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Relayduino 

A USB or RS485 con- 

trolled IO module for in- 

terfacing PCs to real world “am 
applications, such as con- 

trolling lights and sprin- 

kler systems. Fully arduino compatible 
comes with 8 relay outputs, 4 digital 
inputs and 3 analog inputs. 

KTA-223 $135+GST 


Solar Heating Con- 

troller 

The N321S typically 

switches on-off a water 

circulation pump based 

on the temperature 

difference between the 

solar collector and the thermal reser- 
voir or pools. 

Simple to setup the controller comes 
with two 3m long NTC-type tempera- 
ture sensors. 

CET-033 $79+GST 


DIN Rail Power Sup- 
ply 

Industrial grade 40W 
Power Supply available 
with 5V,12V, 24V or 
48VDC output. 
PSM-154 $54+GST 


New 4-20mA Signal Isola- 
tor with display 

A 4 to 20 mA input, 4 to 20 
mA output isolated transmit- 
ter. It features 3 way 2 kV 
isolation (input / output 1 / 
supply), a 24VDC Excitation 
Voltage to power sensors and 
a 5 digit programmable dis- 
play. 

AXB-050 $179+GST 


Labjack U3 

USB data acquisition 

unit with 16 flexible I/O 

Each I/O can be a 12 bit 

analog input, digital 

input or output. 2 of the lines can also 
be configured as counters and timers. 

All Windows software and drivers, Lab- 
view drivers included. 

LAJ-021 $149.95+GST 


4-20mA Loop 
Powered Panel 
Meter 4 Digit fully 
programmable by 
front panel keys 
96x48mm Front. 
CMI-001 $129+GST 


Flexible Couplings 

We now have a selection 
of flexible couplings for 
our stepper and servo 
motors. 

From $13.14+GST 


Voltage Datalogger 

The Site-Log LPVB-1 is a 

7-channel, battery pow- 

ered, stand alone volt- 

age data logger which 

records up to 4Mb of 

data for later retrieval. 

With a 10 year battery life, a 16-bit 
ADC and programmable input range, 
the data logger is well suited to science 
and laboratory applications. 
MED-001 $549+GST 


Plastic Float Switch 

These float switches can 

be mounted vertically or 
horizontally. Suitable for 

both fresh water and ma- 

rine applications. 

HES-105 $8.50 +GST 
Stainless Steel model $19.95 


ACS714 Current Sensor 

Carrier -30 to +30A 

Measure currents up to 30A 

with this current sensor. 

Simple to use it features Allegro’s 
ACS714LLCTR-30A-T Hall effect-based 
linear current sensor. 

POL-1187 $16.50+GST 


Low Cost Pressure 

Sensors 

These popular 4-20mA 

output pressure trans- 

mitters have better 

than 1% accuracy. 

Stainless steel body. Available in ranges 
0 to 2,5,10,20,30 and 60 bar 
$149+GST 


Waterproof 

Temperature 

Sensor 

The sensor is 

equipped with a DS18S20 1-Wire tem- 
perature sensor embedded into the 
probe with a 15metre cable and RJ12 
connector. 

GJS-001 $19.50+GST 


Port Powered 
RS232 to RS485 
converter 

Simple to use RS232 
to RS485 converter 
with automatic send 
data control. 
TOD-004 $29+GST 
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Notes & Errata 


Programmer for dsPICs & PICs, May 
2008: Table 4 showing the jumper 
settings is incorrect for PICs requir- 
ing the external adaptor PCB (ie, 
the 10F, 12F and 16F63X/67X/68X 
devices). The Vpp connection must 
be selected using either JP4 or JP3. 

For example, for the PIC12F675, 
JP3 should be inserted to connect 
its pin 4 to the Vpp supply. Check 
the data sheet for the device you 
are using to verify which pin is Vpp. 


Stereo DAC (September-November 
2009): the 300Q resistor across 
CON1 should be changed to 82Q for 
improved coaxial cable termination. 
This affects Fig.2 and the parts list 
in the September 2009 issue, as well 


using the diode test on a multimeter. 

Also, this diode will be able to pro- 
tect the regulator best if it is connected 
beneath the PCB directly between pins 
7 & 4 of REG1 (anode to pin 7). 


Crock-pot temperature 


controller wanted 


New modern crock-pots run quite 
hot compared to older models from 
a couple of decades ago. This means 
you have to substantially fill a modern 
one with food or risk burning the food. 
Also the cooking time is a lot less now 
(4-6 hours) compared to older ones (8- 
12 hours) cooking the same quantity 
of food. 

It would be good if there was some- 
thing that could sit between the power 
point and the newer crock-pots to 
control the temperature, so that new 


as Fig.5 and Table 1 in the October 
issue. 


Two TOSLINK-S/PDIF Audio Con- 
verters (October 2010): the 30002 
resistor on the S/PDIF to TOSLINK 
board should be changed to 82Q for 
improved coaxial cable termination. 
This affects Fig.1, Fig.3, Table 1 and 
the parts list. 


Quizzical (October 2011): in the 
specifications panel on page 18 it 
states that the Quizzical can handle 
SD cards up to 2GB. While correct 
at the time, Tenda Electronics have 
advised that the latest TDB830 MP3 
modules will now handle SD cards 
up to 8GB. 


models could mimic the behaviour of 
older models. Cooking for longer at a 
lower temperature gives better results. 
I did think of trying something like a 
drill-speed controller but a drill is a 
different device to a heating element, 
so I didn’t want to risk it. 

Our new crock-pot now sits unused 
while the old one still gets plenty of 
use but is slowly falling apart. A pro- 
ject like this would earn any bloke lots 
of points with his partner I’m sure. 
Any chance you could look at it? (R. 
M., via email). 
© The editor has a modern 6-litre 
crockpot at home which gets a lot of 
use. It also has different heat settings. 
Yours doesn’t? To get the final answer, 
he referred to a higher authority (ie, 
spouse) and was told that you need 
to use more water in the mixture, to 
avoid it drying out. 


WARNING! 


In any case, we have published a 
suitable controller, the Heat Controller 
from our July 1998 issue. It works by 
zero-voltage switching a Triac. If you 
need more power adjustment, it would 
certainly do the job. 

By the way, there is a major hazard 
for crock-pots if they are used too close 
to induction cook-tops. In one case we 
know of, a crock-pot was placed on top 
of an induction cook-top which had 
been left on a low setting. The power 
induced into the metal casing of the 
crock-pot caused it to boil over. 


Charged cells should 


not be too hot 


Ihave built the Cordless Power Tool 
Charge Controller, (SILICON CHIP, De- 
cember 2006) and it appears to work 
fine. However, I have one question 
about the adjustment of VR2 (which I 
have set to 2.5V as per the instructions) 
regarding the battery temperature. 

In the instructions on “Setting Up”, 
it instructs you to “turn VR2 anticlock- 
wise if the battery pack appears to get 
hot after full charge has been reached”. 
I am charging a nominal battery pack 
of 12V with a 13.5V 400mA plugpack 
and have set TP1 at 3V which equates 
to 15 hours. 

Mine gets warm but how hot is too 

hot? Is there a temperature maximum I 
should be looking for with a tempera- 
ture probe? (M. V., via email). 
@ The temperature of the cells when 
charging is complete partly depends 
on the ambient temperature. Ifthe cells 
feel warm to the touch then the setting 
is fine. If the cells are so hot that the 
hand cannot be kept on the cells, then 
they are too hot. 

Typically the cell case temperature 
should be less than 50°C. St 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. 


Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. When 
working on these projects use extreme care to ensure that you do not accidentally come into contact with mains AC voltages 
or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, 


you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should 
anyone be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine. 


Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability for the in- 
fringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any liability 
for projects which are used in such a way as to infringe relevant government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the 
Competition & Consumer Act 2010 or as subsequently amended and to any governmental regulations which are applicable. 


106 SILICON CHIP 


siliconchip.com.au 


PROJECT PUBLISHED CODE Price 


CHAMP: SINGLE CHIP AUDIO AMPLIFIER FEB 1994 01102941 $5.00 
PRECHAMP: 2-TRANSISTOR PREAMPLIER JUL 1994 01107941 $5.00 
HEAT CONTROLLER JULY 1998 10307981 $25.00 
POOR MAN'S METAL LOCATOR MAY 2004 04105041 $10.00 
POCKET TENS UNIT JAN 2006 11101061 $25.00 
STUDIO SERIES RC MODULE APRIL 2006 01104061 $25.00 
RIAA PREAMPLIFIER AUG 2006 01108061 $25.00 
GPS FREQUENCY REFERENCE (A) (IMPROVED) MAR 2007 04103073 $55.00 
GPS FREQUENCY REFERENCE DISPLAY (B) MAR 2007 04103072 $30.00 
RO i KNOCK DETECTOR JUNE 2007 05106071 $25.00 
SPEAKER PROTECTION AND MUTING MODULE JULY 2007 01207071 $25.00 
ROLLING CODE KEYLESS ENTRY RX OCT 2007 01510071 $25.00 
CDI MODULE SMALL PETROL MOTORS MAY 2008 05105081 $15.00 
CAR SCROLLING DISPLAY DEC 2008 05101092 $25.00 
USB-SENSING MAINS POWER SWITCH JAN 2009 10101091 $45.00 
433MHZ UHF REMOTE SWITCH JAN 2009 15101092 $15.00 
DIGITAL AUDIO MILLIVOLTMETER MAR 2009 04103091 $35.00 
INPUT ATTENUATOR FOR DIG. AUDIO M'VOLTMETER MAY 2009 04205091 $10.00 
UHF ROLLING CODE TX AUG 2009 15008091 $10.00 
cour fora PEE TO Bile tiat latest and greatest E memon Nout erent” ae 
SILICON CHIP project? Or maybe there's a project ELECTROLYTIC CAPACITOR REFORMER AUG 2010 04108101 $55.00 
from an earlier issue that you've always been ULTRASONIC ANTI-FOULING FOR BOATS SEP 2010 04109101 $25.00 
going to get around to! Now there’s no excuse: HEARING LOOP RECEIVER SEP 2010 01209101 $25.00 
, TOSLINK TO S/PDIF/COAX CONVERTER OCT2010 01210102 $10.00 
You can order the most recent projects’ PCBs - DIGITAL LIGHTING CONTROLLER SLAVE UNIT OCT 2010 16110102 $45.00 
and many older ones - direct from SILICON CHIP. HEARING LOOP TESTER/LEVEL METER NOV 2010 01111101 $25.00 
UNIVERSAL USB DATA LOGGER DEC 2010 04112101 $25.00 
Beautifully made, very high quality fibreglass HOT WIRE CUTTER CONTROLLER DEC 2010 18112101 $25.00 
boards with pre-tinned tracks, sik screen overlays Seams, San pom sam 
and where applicable, solder masks. HEARING LOOP SIGNAL CONDITIONER JAN 2011 01101111 $30.00 
Best of all, those boards with fancy cut-outs mansion TEB AONT ee 
12/24V 3-STAGE MPPT SOLAR CHARGER FEB2011 14102111 $25.00 
or edges are already cut out to the SILICON CHIP SIMPLE CHEAP 433MHZ LOCATOR FEB 2011 06102111 $5.00 
specifications - no messy blade work required! THE MAXIMITE MAR 2011 06103111 $25.00 
UNIVERSAL VOLTAGE REGULATOR MAR 2011 18103111 $15.00 
12V 20-120W SOLAR PANEL SIMULATOR MAR 2011 04103111 $25.00 
e Most boards are IN STOCK and ready for despatch. MICROPHONE NECK LOOP COUPLER MAR 2011 01209101 — $25.00 
r ; PORTABLE STEREO HEADPHONE AMP APRIL 2011 01104111 $25.00 
e Even if stock runs out (eg, for high demand), no CHEAP 100V SPEAKER/LINE CHECKER APRIL 2011 04104111 $25.00 
longer than a two-week wait in most cases. PROJECTOR SPEED CONTROLLER APRIL 2011 13104111 $10.00 
e Always be guaranteed that the boards will be the SPORTSYNG AUDO DEPAY MAY ZONU eel 
latest versions with any modifications already done! 100W DC-DC CONVERTER ee eee 
PHONE LINE POLARITY CHECKER MAY 2011 12105111 $10.00 
* One low p&p charge: $10 per order, regardless of 20A 12/24V DC MOTOR SPEED CONTROLLER MK2 JUNE 2011 11106111 $25.00 
how many boards you order! (Australia only; Overseas _ uss STEREO RECORD/PLAYBACK JUNE 2011 07106111 $25.00 
clients - email us for a postage quote). VERSATIMER/SWITCH JUNE 2011 19106111 $25.00 
: : : wr USB BREAKOUT BOX JUNE 2011 04106111 $10.00 
e New project boards will normally be available WITHIN itRa-L mK3 200w AMP MODULE JULY 2011 01107111 $25.00 
days of the magazine on-sale date: no waiting! PORTABLE LIGHTNING DETECTOR JULY 2011 04107111 $25.00 

¢ (Note: some copyrighted PCBs are not available). RUDDER INDICATOR FOR POWER BOATS (4 PCBs) JULY 2011 20107111-4 $80 per set 
VOX JULY 2011 01207111 $25.00 
ELECTRONIC STETHOSCOPE AUG 2011 01108111 $25.00 
DIGITAL SPIRIT LEVEL/INCLINOMETER AUG 2011 04108111 $15.00 
i £ : ULTRASONIC WATER TANK METER SEP 2011 04109111 $25.00 
As a service to readers, Siicon CHIP will now be stocking the iran in MK2 AMPLIFIER UPGRADE Sent cet ae 


vast majority of microcontrollers and microprocessors US€G  ULTRA-LD MK3 AMPLIFIER POWER SUPPLY SEP 2011 01109111 $25.00 


in projects - pre-programmed and ready to fly! HIFI STEREO HEADPHONE AMPLIFIER SEP 2011 01309111 $45.00 
aaa y GPS FREQUENCY REFERENCE (IMPROVED) SEP 2011 04103073 $55.00 
This will apply to new projects (from early 2012). DIGITAL LIGHTING CONTROLLER LED SLAVE OCT2011 16110111 $30.00 
QUIZZICAL QUIZ GAME OCT2011 08110111 $30.00 
ULTRA-LD MK3 PREAMP & REMOTE VOL CONTROL NOV2011 01111111 $35.00 
i t T SWI 
(02 9939 3295, 9am-4pm Mon-Fri) ULTRA-LD MK3 INPUT SWITCHING MODUL NOV2011 01111112 $25.00 
ULTRA-LD MK3 SWITCH MODULE NOV2011 01111113 $10.00 
(02 9339 2648, 24 hours/7 days) ZENER DIODE TESTER NOV 2011 04111111 $25.00 
MINIMAXIMIT 111111 $10. 
(pcbS@siliconchip. com.au, 24 hours/7 days) soni NOVADU r RAE ee 
ADJUSTABLE REGULATED POWER SUPPLY DEC 2011 18112111 $5.00 
DIGITAL AUDIO DELAY DEC 2011 01212111 $30.00 


Note: prices listed include GST and are valid only for month of publication 


of this list: thereafter are subject to change without notice. aneii DIGITAL AUDIO DELAY FRONT & REAR PANELS DEC 2011 01212112/3 $20.00 


az PROGRAMMING and AAN 
THE PICAXE 


A great aid when wrestling with applications for the 
popular PICAXE series of microcontrollers. Works at 
beginner, intermediate and advanced levels. Every 
electronics class, school and library should have a 
copy, along with anyone who works with PICAXEs. 
See the review in April 2011 Siticon CHIP. 
300 pages in paperback 


PROGRAMMING 32-bit MICROCONTROLLERS IN C 


Subtitled Exploring t he PIC32, a Microchip insider tells all £ 
on the newest, most powerful PIC ever! Condenses typical £ 
introductory "fluff" focusing instead on examples and exer- | 
cises that show how to solve common, real-world design | 
problems quickly. Includes handy checklists. 

FREE CD-ROM includes source code in C, the Microchip | 
C30 compiler, and MPLAB SIM. È 
400 pages paperback. | 


Based on popular short courses on the PIC, for 
variety of levels. An ideal introduction to 


in paperback. 
W Ea 


PIC MICROCONTROLLERS: know it all E4 


MICROCON TROLLERS 


The best of subjects Newnes authors have written over 
the past few years, combined in a one-stop 
maxi reference. Covers introduction 

to PICs and their programming in 

Assembly, PICBASIC, MBASIC & C. 

More than 900 pages in paperback. 


know itaji 


ESSA A unique and practical guide to getting up and running 
me With the PIC. It assumes no knowledge of microcon- 
#. trollers — ideal introduction for students, teachers, 

4 technicians and electronics enthusiasts. Revised 3rd 
edition focuses entirely on re-programmable 
flash PICs such as 16F54, 16F84 12F508 
and 12F675. 226 pagesi 

in paperback. 


USING UBUNTU LINUX 


Ubuntu Linux is a free and easy-to-use operating 
system, a viable alternative to Windows and Mac OS. 
Introduces Ubuntu, tells how to set it up covers the 
various Open Office applications and 

gives troubleshooting hints and tips. 

Highly recommended. 

222 pages in paperback 


SOLAR SUCCESS - Getting it right 


every time 

The complete guide to home and property systems. 

Covers the ramifications of lighting, fridges and freezers, 

air conditioning, washing machines and driers and much 
more on solar systems; also covers solar 
basics and how to conduct an energy audit. 
As reviewed in Siicon CHip November 
2008. 112 pages. 


professionals, students and teachers. Can be used at a 


the world of microcontrollers. 255 pages 


PIC MICROCONTROLLER -YOUR 
PERSONAL INTRODUCTORY COURSE 


AMPS For 
OF ERYONE 


Third Edition 


REFERENCE 
> BOOKSHOP 


SMALL SIGNAL AUDIO DESIGN | 


The latest from the Guru of audio. Explains audio concepts 
in easy-to-understand language with plenty of examples 
and reasoning. Inspiration for audio designers, superb | NA 
background for audio enthusiasts and especially where AUDIO DES 
it comes to component peculiarities and 
limitations. 558 pages in paperback 
Expensive? Yes. Value for money? YES! 
Highly recommended. 


TV ACROSS AUSTRALIA 


The Grey Army's "Bible"! Travelling around Australia? Want 
to know where to point the antenna? This has the channels, 
polarity and location of all analog television transmitters and 
translators from coast to coast. (Any digital TV services are 
usually co-sited). Plus coverage maps, analog 
tv transmitter data . . . for the first time, every- 
thing you need to know in the one place! 


Tv Across Australia, 


PRACTICAL GUIDE TO SATELLITE TV 


Written in Australia, for Australian conditions by one of 
Australia's foremost satellite TV experts. If there is anything 
you wanted to know about setting up a satellite TV 

system, (including what you can't do!) it's sure 

to be covered in this 176-page paperback book. 


F It's back! Now in a new edition provides a full and compre- 
hensive coverage of video and.television technology including 
HDTV and DVD. Starts with fundamentals so is ideal for 
students but covers in-depth technologies such as Blu-ray, 
DLP, Digital TV, etc so is also perfect for 
Tele engineers. 600+ pages in paperback. 
a Video 
Technology 


RF CIRCUIT DESIGN 


A new edition of the classic RF circuit design book. RF 
circuit design is now more important that ever in the 
wireless world in which we live. In most of the wireless 
devices that we use there is an RF component — this 
book tells how to design and integrate in a very practi- 
cal fashion. 244 pages in paperback. 


eN 


OP AMPS FOR EVERYONE 


By Carter & Mancini. Substantially updates 
coverage for low-speed and high-speed ap- 
plications, and provides step-by-step walk- 
throughs for design and selection of op amps. 
Huge 648 pages! 


SOLAR THAT REALLY WORKS - Motorhomes 
5th Wheelers, Campervans, Cabins 


All the information you need for successful solar installation 

in mobiles.An expert on getting the most out of solar systems, 
Collyn Rivers dispels many of the myths 
and helps you get it right when there is no 
mains power available. 


WANT TO SAVE 10%? SILICON CHIP (PRINT EDITION) 
SUBSCRIBERS* AUTOMATICALLY QUALIFY FOR A 


10% DISCOUNT ON ALL BOOK PURCHASES! 


(‘Does not apply to website orders) 
Ao WP SILICON CHIP'S PERFORMANCE ELECTRONICS FOR CARS ) 
AND SILICON CHIP'S ELECTRONIC PROJECTS FOR CARS Vol 2><e. 
AN) ORREN - BOTH BOOKS TOGETHER AT A VERY SPECIAL PRICE! 


Here's sensational value: PERFORMANCE ELECTRONICS FOR CARS (was $19.80) and ELECTRONIC PROJECTS y 
FOR CARS VOL 2 (Originally $12.95) at a huge saving. While stocks last (they're getting low) and some might 
be slightly shop soiled — but just look at the saving! Get more performance, more projects for your car and $AVE! 


AC MACHINES 


Applicable to Australian trades-level courses including NE10 

AC Machines, NE12 Synchronous Machines and the AC 
part of NE30 Electric Motor Control and Protection. 
Covering polyphase induction motors, single-phase 
motors, synchronous machines and polyphase 
motor starting. 160 pages in paperback. 


DVD PLAYERS AND DRIVES =S 


A guide to DVD technology and applications, with particular cr 
focus on design issues and pitfalls, maintenance and repair. 

Ideal for engineers, technicians, students of consumer 

electronics and sales and installation staff. 319 pages 


AUDIO POWER 
AMPLIFIER DESIGN HANDBOOK 


The latest edition of "the Bible" on audio power 
amplifiers. Many revisions and updates to the 
previous edition and now has an extra three 
chapters covering Class XD, Power Amp Input Sys- 
tems and Input Processing and Auxiliarly Subsys- 
tems. Not cheap and not a book for the beginner 
but if you want the best reference on Audio 
Power Amps, you want this one! 

463 pages in paperback. 


AUDIO 
POWER AMPLIFIER 
DESIGN 
HANDBOOK 


cen e SELF ON AUDIO 
As reviewed in Siticon Chip February 2004. l } 
n A collection of 35 classic magazine articles offering a 
PRACTICAL VARIABLE SPEED DRIVES `° dependable methodology for designing audio power 


AND POWER ELECTRONICS 


An essential reference for engineers and anyone who wishes to 
design or use variable speed drives for induction motors. As 
reviewed in Siticon CHip September 2003. 288 pages. 


amplifiers in a way that improves performance at every 
point without significantly increasing cost. Includes 
compressors/limiters, hybrid bipolar/FET amps, elec- 
tronic switching and more. 474 pages in paperback. 


pRAcTIOAL PRACTICAL RF HANDBOOK 


The latest guide to RF design for engineers, technicians, 

students and enthusiasts. Covers key topics in RF: 

analog design principles, transmission lines, couplers, 
transformers, amplifiers, oscillators, modulation, 
transmitters and receivers, propagation & antennas. 
279 pages in paperback. 


Variable Speed 
a Drives and 
Ower Electronics 


nP 


ia 
ELECTRIC MOTORS AND DRIVES 


| Brand new edition of this amazingly popular book. Intended for 
non-specialist users of electric motors and drives, filling the gap 
between academic texts and general "handbooks". Explores 
all of the widely-used modern types of motor and drive 
including conventional & brushless DC, induction motors, 
steppers, servos, synchronous and reluctance. 384 pages, 
soft cover. 


BUILD YOUR OWN ELECTRIC 
MOTORCYCLE 


Alternative fuel expert Carl Vogel gives you a hands- 
on guide with the latest technical information and 


SWITCHING POWER SUPPLIES A to Z 


Theoretical and practical aspects of controlling and measur- 


AZ 


Includes flow-charts for building DC-DC converters and 


easy-to-follow instructions for building a two- 
E components under typical wide-input suppl i wheeled electric vehicle — from a streamlined scooter 
conditions: NEW EDITION | "~N to a full-sized motorcycle. 384 pages in soft cover. 
503 pages in hard cover. DUE SHORTLY! 


THE AMATEUR SCIENTIST CD 4; 
Latest version — V4. | 
Many thousands of copies now sold. \ Aa 
-An incredible CD containing over Teeme 
1000 classic projects, sourced from wee, 
Scientific American over the past 73 years — 

_ covering every field of science. Very latest edition, just 
out. Suits ages 12 to adult and runs with any 
browser (on Win2000 or later). Recommended 
by the US National Science Teachers Assn. 


This remarkable archival collection spans nearly three decades of 
Australia's own "Radio and Hobbies'/"Radio TV and Hobbies". Every article 
= has been scanned into PDF format — ready to read at your leisure on 
a your computer (obviously, a computer DVD-ROM reader is required 
dyar along with Acrobat Reader 6 or later). For history buffs, it's worth 

its weight in gold. For vintage radio enthusiasts, what could be better? 
E For anyone interested in electronics, this is one which you MUST have 
in your collection! NB: Does not play on audio DVD players. 


eo SCIENTIFIC 
=>, AMERICAN 


NZ- $12.00 PER BOOK: REST OF WORLD $18.00 PER BOOK 
eMAIL (24/7) OR  FAX(24/7) OR  PAYPAL(24/7) OR PpHONE-(9-5,Mon-Fri) OR MAIL 


silicon@siliconchip.com.au Your order and card details to Use your PayPal account Call (02) 9939 3295 with Your order to PO Box 139 
with order & credit card details (02) 9939 2648 with all details silicon@siliconchip.com.au your credit card details Collaroy NSW 2097 


“ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 


SILICON Neen PERA Silicon Chip Publications Pty Ltd 


CHI D i ; latest PCBs direct ABN 49 003 205 490 
siliconchip.com.au from SILICON CHIP! E COLLAROV E 


email: silicon@siliconchip.com.au 


YOUR DETAILS See p41 for full Phone (02) 9939 3295 Fax (02) 9939 2648 
details paw This form may be photocopied without infringing copyright. 
Your Name (PLEASE PRINT) 
Address 
Postcode Daytime Phone No. ( ) Email address 


Method of Payment: () EFT (ring or email for details) C Cheque/Money Order Q) PayPal Q Visa Card () Master Card 


cara no. LET TL LL LL} Card expiry date: LE I 


Signature 


SILICON CHIP SUBSCRIPTIONS (all prices include P&P) 


C AUSTRALIA 6 MONTHS (INC. GST) 
C AUSTRALIA 12 MONTHS (INC. GST) 


C PERFORM. ELECT. FOR CARS PLUS ELECTRONIC PROJECTS FOR CARS 
~ last few, some may be shop-soiled, - BOTH BOOKS ... $2495 nox 


C AUSTRALIA 12 MONTHS WITH BINDER (INC. GST) $115.00 on 
AOMACMINES soriire o KE trated 
C AUSTRALIA 24 MONTHS (INC. GST) $188.00 CY AC MACHINES i 
C AUSTRALIA 24 MONTHS WITH 2 BINDERS (INC. GST) “200,99 GA) AMATEUR SCIENTIST CD NEWEST Version 4.0 ...1.nmnnnnnnnnnn $62.00 
C NEW ZEALAND 6 MONTHS (AIR MAIL) .... $AU55.00 C AUDIO POWER AMPLIFIER DESIGN - SELF ...... . SAVE! Was $444.00 $81.00 


C) BUILD YOUR OWN ELECTRIC MOTORCYCLE .. ....ssssscssssssssssseesen $4795 $40.00 
C DVD PLAYERS AND DRIVES ....cssssssssssssssecssssseesessen SAVE! Was $85-08-$7 1.00 
Q) ELECTRIC MOTORS AND DRIVES.......sssscssssssessssecsssssssssseeeesssseeee 

C) NEWNES GUIDE TV & VIDEO TECHNOLOGY ................. 


CL) OVERSEAS (EXCEPT NZ) 24 MONTHS (AIR MAIL) C OP AMPS FOR EVERYONE... SAVE! Was $448-00 $100. 00 
NEW! CONVENIENT AUTOMATIC SUBSCRIPTION RENEWAL: OD PIC IN PRACTICE soso 


ü ick here if you'd like us to automatically renew your subscription when it elapses = 
(ie, 6 month, 12 month or 24 month). We'll renew until you tell us to stop! Ly PIC MICROCONTROLLERS - KNOW IT ALL 


BACK ISSUES/ARTICLE PHOTOCOPIES 
C SILICON CHIP BACK ISSUES"; SC/EA/ETI PHOTOCOPIES 


C NEW ZEALAND 12 MONTHS (AIR MAIL)... 
C NEW ZEALAND 24 MONTHS (AIR MAIL) 
CI OVERSEAS (EXCEPT NZ) 6 MONTHS (AIR MAIL) 
C OVERSEAS (EXCEPT NZ) 12 MONTHS (AIR MAIL) 


C) PIC MICROCONTROLLER - PERSONAL INTRO COURSE 
C) PRACT. GUIDE TO SATELLITE TV (7th edition) 


RADIO, TV AND HOBBIES ON DVD-ROM .........eeseesstessecssecsseesseesseesseesseessees 
RPGIRGUI DESIGN iiniu SAVE! Was $74-68 $63.00 
SAVE! Was $82-00 $69.00 


— includes P&P - $12.00 within Australia; $15.00 overseas LL) PRACTICAL RF HANDBOOK «nnn 
“where in stock - photocopy of article supplied where issue is out of stock. EA/ETI: no E) PRACT. VAR. SPEED DRIVES/POWER ELECT................ 
see left, only photocopies available. Price is for each back issue or each article Q PROG. 32-BIT MICROCONTROLLERS IN C eccccccccscccce 
: C) PROGRAMMING AND CUSTOMIZING THE PICAXE ..eccccccccccccccsceses 
Nominate issue and article required: MONth:...........:csesseeseeeeeeseesees Veirian m 
m 


Please attach list if more than one back issue or photocopy required. There is a 10% wi 
discount for ten or more back issues and/or photocopies (no further discount applies). LL) SELF ON AUDIO (2nd edition) 


SILICON CHIP MAGAZINE BINDERS L) SMALL SIGNAL AUDIO DESIGN 
Q SOLAR SUCCESS — GETTING IT RIGHT EVERY TIME........ccccccccceseseeseeseees $47.50 
Q) SOLAR THAT REALLY WORKS. ...isossssssonsissanenvensssevensssorassiacrsaserrescansóseseansese 

Q) SWITCH. POWER SUPPLIES A-Z (inc CD-ROM). 


P&P RATES: C TVACROSS AUSTRALIA .....cccsssssssccsssssesesssnssssssssssseees 
Subscriptions, back issues and project reprints: P&P included 

Binders (available Australia only): $10.00 per order; for 5 or more P&P is free. ü USING UBUNTU LINUX....cssssessseesnseesseensernneernseesaneennnsenansennsenssennstn 
Books: Aust. $10 per order; NZ: $AU12 per book; Elsewhere $AU18 per book #10% discount offer does not apply to online edition subscribers nor to website orders 


ü Embossed "SILICON CHIP", securely holds 12 months+ of issues 
Available im Australia OAN oaran nnani $14.95 


silicon@siliconchip.com.au This form (or a photocopy) to Use PayPal to pay Call (02) 9939 3295 with This form to PO Box 139, 
with order & credit card details (02) 9939 2648 with all details silicon@siliconchip.com.au your credit card details Collaroy NSW 2097 


MARKET CENTRE 


Cash in your surplus gear. Advertise it here in SILICON CHIP 


High quality 

Realistic prices 

Free software updates 

Large range of adaptors 
Windows 95/98/Me/NT/2k/XP 


CLEVERSCOPE 
USB OSCILLOSCOPES 
2 x 100MSa/s 10bit inputs + + trigger 
100MHz bandwidth 
8 x digital inputs ¢ 


4M samples/input Ñ 
Sig-gen + spectrum analyser 
Windows 98/Me/NT/2k/XP 


ANSI C compilers, Windows IDE 
AVR, TMS430, ARM7/ARM9 
68HC08, 68HC11, 68HC12 


GRANTRONICS PTY LTD 


www.grantronics.com.au 


FOR SALE 


PCBs & Micros: Silicon Chip Pub- 
lications can supply PCBs and pro- 
grammed micros for recent (and not 
so recent) projects described in the 
magazine\ See our advert in this issue 
for further details. Phone (02) 9939 3295 
or email silicon @siliconchip.com.au 


questronix.com.au — audiovisual ex- 
perts solve home, corporate security 
and devotional installation & editing 
woes. QuestAV CYP, Kramer TVone 
(02) 4343 1970 or sales @ questronix. 
com.au 


LEDs! Nichia, Cree and other brand 
name LEDs at excellent prices. LED 
drivers, including ultra-reliable linear 
driver options. Many other interesting 
and hard-to-find electronic items! 
www.ledsales.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 8005 6732. 
sesame @sesame.com.au 
www.sesame.com.au 


www.siliconchip.com.au 


sPlaiS Toug h times 


demand Se solutions! 


In tough economic times you need to 
watch every dollar. SPLat 
embedded controllers 
give OEMs more 
functionality per 
dollar than any 
competing product. 
Check out our website 
today and discover how we can help you 
remain competitive. 

Made in Australia, used by OEMs world-wide 


D d 
Siomar Battery Engineering 
www.batterybook.com 

Phone (08) 9302 5444 


MAXIMITE BREAKOUT BOARD: 10 
channels, 2 relays per board. 2 boards 
can be cascaded to get all 20 chan- 
nels. Each channel can be configured 
as Digital In, Digital Out or Analog In, 
Screw terminals. More information 
www.hamfield.com.au 


WANTED 


CUSTOMERS WANTED: Truscotts 
Electronic World — large range of semi- 
conductors and passive components for 
industry, hobbyist and amateur projects 
including Drew Diamond. 27 The Mall, 
South Croydon, Melbourne. Phone 


Copies safe 


a ee 


ihandy: bin 


Pace 
Price: “$A14. 95 plus $10.00 p&p per order 
(incl. GST). Buy five & get them postage 
free! Fill in and mail the order form in this 
issue or phone (02) 9939 3295 and quote 
your credit card number. Available Aust. only. 


Australian 5S% 


Valve Audio 


Transformers 
Output Transformers 
Power Transformers 


WEB: WWW.AVAT.COM.AU 
Ph: 03 94316863 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prios 
> 1 offs to any quantity 7 


A Artwork design é 
O > © Call for obligation free quote... 0 o 
o INSTANT oat POBox 448, Avalon 2107 olo 
Ph (02)9974 1189 Fax (02)9974 5491 


if required 


(03) 9723 3860. www.electronicworld. 
com.au 


KIT ASSEMBLY & REPAIR 


KEITH RIPPON KIT ASSEMBLY & 
REPAIR: 

Australia & New Zealand; 

Small production runs. 
Phone Keith 0409 662 794. 
keith.rippon @ gmail.com 


GEOFF COPPA KIT ASSEMBLY AND 
TROUBLE SHOOTING SERVICE. 
Phone Geoff on 0414226102. 
coppamitchell2 @ bigpond.com 


{ten hes a a A 


| Classified Ad Rates: $29.50 (incl. GST) for up to 20 words plus 85 cents for 


i each additional word. Display ads: $54.50 (incl. GST) per column centimetre i 


l (max. 10cm). Closing date: 5 weeks prior to month of sale. To book, email the 
Į text to silicon @siliconchip.com.au and include your name, address & credit 


uan details, or fax (02) 9939 2648, or phone (02) 9939 3295. 
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RFMA 


USB BLUETOOTH 


Applications: 
Rural 


RF Modules Australia 


Low Power Wireless Connectivity Specialists 


L 


Utilities 


Class 1 Bluetooth 2.0+EDR 
Working distance to 300m 
Toshiba or BlueSoleil driver 
Optional 5dBi Dipole Antenna 


Industrial 
Commercial 
Government 

Meter Reading 


RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250. 
Ph: 03-6331-6789. Email: sales@rfmodules.com.au. Web: rfmodules.com.au 


Circuitiideas\wanted 


Do you have a good circuit idea? 
If so, sketch it out, write a brief 
description of its operation & 
send it to us. 

Provided your idea is workable & 
original, we'll publish it in Circuit 
Notebook & you’ll make some 
money. We pay up to $100 for a 
good circuit so send your idea to: 
Silicon Chip Publications, 

PO Box 139, Collaroy, NSW 2097. 


| WORLDWIDE ELECTRONIC COMPONENTS | 
PO Box 631, Hillarys, WA 6923 

| Ph: (08) 9307 7305 Fax: (08) 9307 7309 

Email: worcom@iinet.net.au 


e 


MEAN WELL Power Supplies On The Net 
www.radioandelectronics.com 
Ph: 1300 495 211 Fax 08 9402 1287 
Email: sales@radioandelectronics.com 
PO Box 780, Hillarys, WA 6923 


Phono Cartridge Loading Capacitance Is Important 
. . » Continued from page106 


PE PE Now Saree ede AAEE P ere EE 
las 


ie OH a 


this “real life” measurement of the 
Ortofon VMS20EMkll and Luxman 
L-410. The capacitive loading is 
around 470pF, as per your estima- 
tion, while resistive loading is 47kQ. 
I used the HiFi News Test Record 
pink noise track for the input and 
the output fed into the True RTA 
software (thanks for the great recom- 
mendation in October 2011 SILICON 
CHIP!). The signal path is from the 
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cartridge via phono direct input 
(which excludes tone and balance 
controls) and the speaker terminals 
have 8Q resistive loads. 

The resulting RTA plot is attached 
(see above). As you can see, the fre- 
quency response extends to 20kHz 
which is well above the electrical 
simulation and supports the theory 
that the mechanical (cantilever) ef- 
fect is significant. SC 


| www. iinet.net.au/~worcom | 
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Audventisingiindex 
Altronics 
Agilent Technologies 
Aust. Valve Audio Transformers 
Avcomm 
Baskiville.com... 
Cleverscope 
Bitscope 
Digi-Key Corporation 
Dyne Industries 
Ecoswitch 
Element14.. 
Emona Instruments 
Futurlec 
Geoff Coppa 
Gless Audio... 
Grantronics ... 
Harbuch Electronics 
Hare & Forbes.. 
HK Wentworth.. 
Instant PCBs. 


Maccurewert lAnovation 


Microchip Technology 
Mikroelectronika 


National Electronic Manufacturing .. 13 


Oatley Electronics 
Ocean Controls 
Ozcomfile 

Prime Electronics... 
Quest Electronics... 
Radio & Electronics 


Rockby Electronics . 
Sesame Electronics 

Silicon Chip Binders.... 
Silicon Chip Bookshop... 
Silicon Chip Order Form 
Silicon Chip PCBs i 
Siomar Battery Engineering 
Soundlabs Group 

Splat Controls 

Switchmode Power Supplies 
Tekmark 


Tenrod Pty Ltd 
Truscotts Electronic Worl 
VAF Research... 


siliconchip.com.au 


_ FRIDGE FREEZER 


NOW $499 
NOW $599 


TA NOW $499 


see 


7 í 

Ey 12506 © = 
Sj 
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22CC HEDGE 
TRIMMER; $99 


BELLES 
OWER4$250 


SELF 
LAWN 


REVERSING 
CAMERA KIT 


REDUCED TO 


$99 


ONE’S HEALTH TRAMPOLINE 


= 1kW: $899 2kW: $1999 


TOOLS CLEARANCE 


52CG PLAINS 


Y. INVERTER GENERATOR 


2KVA: a 


‘ov LED LIGHT STRIP™ 

5m, cut and reuse, weather 
proof, adhesive back, various 
colours! 


RIICHENASALE 


rangehood 


| iy 


4 burner 
gas cooktop 


$99 


ceramic 
electric 
cooktop 


$299 


stainless steel 
electric fan 
forced oven 


$299 


«NEW THERAPEUTIC 
SUNERARED SAUNA 


PRESSURE. 
A/S $19 


Now ony $999 
www.lhp.net.au 


“au.mouser.com 
AS9120A Certified Distributor, Distributing semiconductors and electronic 
> components for design engineers. 


Authorized Distributor 


™ 


k 


MOUSEr COM! 


FING t Here. Faster. 


The Newest Products for Your Newest Designs” 


= Global Authorized Distributor of Electronic Components. = World-Class Local Language Technical Support 
= 450+ Industry-Leading Suppliers = 17 Website Languages and Currencies Available 
= No Minimum Order and Same-Day Shipping 2 Million Parts Online 


M au.mouser.com | The Newest Products for Your Newest Designs® | australia@mouser.com 


a tti company 


Mouser and Mouser Electronics are registered trademarks of Mouser Electronics, Inc. Other products, logos, and company names mentioned herein, may be trademarks of their respective owners. 


